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Effect on Regional FPrice Levels of Selling Hogs

by Teletype
Wen-Fong 1u
University of Manitoba, 1968

For the purpose of improving the bargaining position of hog pro-
ducers in the sale of hogs, teletype auctions were established in On-
tario in 1961 and in Manitoba in 1965, In the teletype auction, all
buyers and sellers can participate in every sale. The hog selling
agency, the Ontario Hog Producers' Co-operative or the Manitoba Hog
Marketing Commission, located at a central office, send selling messages
to all buyers simultansously by the teletype selling unit. There are
buying machines located at the offices of the various processing plants,
From the message sheel, a buyer receives the selling message transmitted
by the selling agency. The price tapes are prepunched on a declining
price scale in drops of five cents per hundredweight,' When a buyer sees
the price he is willing to pay he just presses the buying button and the
“lot of hogs is his if he is the first bidder.

Theoretically, the teletype auction is more competitive in bidding
for hogs than is the traditional non-mechanized auction. The packers are
induced to bid more aggressively for hogs and, therefore, to pay higher
prices to producers.

The main purpose of this study was to analyze inter-market prica
differehtials between Toronto and Winnipeg prio: to and subsequent to

the introduction of the teletype selling mechanism *- determine the



iv
effect of the selling system on the level of hog prices. Samuelson's
spatial equilibrium model respecting price difference in space was em-
ployed. For the purpose of analyzing the specific problem for this
stﬁdy, Samuelson's model has been modified. The modified spatial equi-
librium .odel stated that the hog price spfead equalled the sum of the
meat transportation cost plus the ef%ect cé?the téietype system on hog
prices rather than that the hog price spread equalled the meat trans-
portation cost.

In this study, the monthly and weekly dressed grade A hog price
spreads between Toronto and Winnipeg during the period from December
1958 to June 1968 were used as the basis for analysis., The price series
were divided into three sub-periods, i.e. Period I (before teletype),
Pericd II (teletype in Ontaric only), and Period ITII (teletype in both
Provinces).

Considering the expected price spread in each period: in Period
I, the price spreads were expected to be equal to the transportation costs
(T.C.): in Period II, the price spreads were expected to be greater
than T.C.; in Period III, the price spreads were expected to be equal to
T.C. These hypotheses were accepted by the Student-t tests. Considering
the frequency distribution of the net price spread (NPS): in Period I
and ITI, the numbers of positive NPS and the'negative NPS were expected
to be the same: in Period Ii, the number of positive NPS were expected
to be more thar that of negative NPS. These hypotheses were accepted
by the sign-test.

From the evidence, it was concluded that the teletype selling .

system beth in Toronto and Vinnipeg had a significant effect on hog



prices. Based on the weekly hog prices, after the teletype system was
established, it apparently increased the price received by hog producers
from the sale of hogs by fifty cents per hundredweight or eighty-one
cents per head. Subtracting the additional teletype operation costs
from the grogs increased price, the estimated net increments in the hog
price were approximately 16.5 cents gnd 55?5 centéyper head in Ontario
and in Manitoba respectively. The total increased net returns to hog
producers would be approximately $1,200,000 and $300,000 per year in

Ontarioc and in Manitoba.
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CHAPTER I
INTRODUCTICHN

In order tec maximize the degroe of compstition betwesen the pack-
ers and to increase the returns to hog producers from the sale of hogs,
the teletype auciion was adopted in Ontario in 1961 and in Manitoba in
1965, A% the present tims there is only onz ssller of hogs in Ontarioa
A1 Ontario-raised hogs must-be sold through ths Ontario Hog Producers'’
Co=oparative, the selling agent of the Ontario Hog Producers! }fiarketing
Board, In Manitoba, thers exdst two main sslling metheds for hogs, One
is by teletype auction, the other is by direét sale to packing plants by
private ireaty. The telstype auctlon method of sale is operated by ths
Manitoba Hog Iarketing Commission., The Comalssion has responsibility
under the Manitoba Natural Products Marketing Act to administer regula-
tions respecting the mafk@ting of hogs produced in the Province,

The main purpose of this study is to estimate the effect of the
teletype selling system on the average level of hog prices. Before dis-
sussing the specific problem in detail, this study will review the everlss
and cirvcumstances which led to the development of the system of marketing

hogs and describe the opsration of the new selling mechanism,




I. THE HISTORICAL BACK(ROUND FCR THE DEVELORMENT OF

THE TELETYPE AUCTION

ntario’s compulsory teletyps a,w@ion for selling hogs is one of
the most interesting metheds that has yet been developed anywhere in the
world for the marketing of a major farm product. The innovation of the
present hog marketing system in Ontario evolved through several stages.

The formation of the Ontarie Hoz Producers'! Assoeiation in 1041,

Y
3

The Ontario Hog Producers! Association was formed laregely besause pre-

&% that time, thers were three main methods of selling hogs by

Ontario farmerss (1) through a2 so ssion agent located in the public

sbockyerds; (2) through truckers who picked up hogs at ecountry poinis

the packing plant.” Among thess thres metheds, ths first one gradually

f

2 E3 P JPOE T U S mavle ot e o e . ~
declined in relative importence as & merket channel for hogs. On the

other hand, direct shipping increased in popularity. For e exampla, in

Lj FEon O"Yh

p. 85.
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1922, 64 per cent of Ontaric-raised hogs were shipped directly to packing

1,

plants. A negligible amount was ex ported directly. More than 35 per

cent of the hogs were sold through public stockyards. In 1928, when the

carcass grading system was introduced, 75 per cent of the hogs were shipped
directly to plants., In 1940 en the carcass grading system became com-
pulsory, approximately 90 per C%ﬁu'OL the hogs were sold by farmers
through truckers, or by themselves shipping directly to packing plants.

It is evident that a sirong tendency existed for hog narketing to shifi

In Professor Kenyon's op ui@ﬁgj the trend was caussd by four major
factors. These were: (1) the development of the trucking indusiry which

led %o the geographic decentralizaiion of the packing industry; (2)

of rail grading nt inspectors which meant that

the services of skilled sales o longer as necesgsery for the
producers; (3) the absence of mavke ting charges for direct sales; and
() the inducement by packers by such devices as the payment of "honusse?

to truckers to encourage them to ship producers! hogs to their plants

divestly.

e

The adoption of the method of selling hogs by delivery direct)

to the packing plant may bave placed the producers in an inferior bar-

J

~alp S E. L 5 = - - E -
Ferkin states that "this is such an unsatisfagtory method of marketing




L
as to be alm§st unbzlievable. XNo betier method could be devised of de=
priving the hog feeder of bargaining power."u The producers were dig-
gatisfied Qith the results and this led to the development of the On-
tario Hog Producers' Association in the fall of 1941. This Association,
a non-profit organization, was intended to gain greater countervailing
power for the hog producers against the packersa5

The Ontario Hog Producers® Marketing Board was approved in 1946.

During the éarly years of the depression the Federal Government was
prossed to enact legislation to bring about a more orderly marketing of
agricultural products. The Government drafted a bill to set up a Domi-
nion Marketing Board, which was to have extensive powers to regulate and
control the marketing of products. This Board was to bs able to dele-
gate some or all of these powers to local boards. The local boards,by
provincial authority, were able to control intraprovincial marketing of
their products.

The Natural Products Marketing (Canada)} Act became law in 1934,6
Ontario passed the Farm Products Control Act in 1937. The Actlgave

authority to the Lieutenant Governor in Council to appoint a provincial

&
Perkin, op. ¢it., p. 50.

jLivestock Marketine in Manpitoba, p. 87.

6La E. Postschke, and W. M. Mackenzie, The Development of Produ-
ger Marketine Boards in Sanadizn Asviculture (University of Alberia,
Edmonton, 1957), p. 4.




arketing board, namely, the Farm Products Marketing Board. Ontarioe
later passed the Farm Products Marketing Aet in 1945, This Aet gave
powers to investigate trade practices, establish negotiating committees,
and regulate and control marksting, or to establish a market aﬂerey,7

In 1945 the Hog Producsrsg! AssuclatiOu applied to the Ontario Farm

Products Marketing Board for the right to set up & hog marketing board
for the purpose of selling their hogs. A vote ameong producsrs showsd a
92 per cent majority to be in favour of setting up the board. The scheme
was approved in May, 1946, 8

Ihe Negotiating Commitites gdurine 1044-1951. The first plan of

the Onterio Hog Producers® Marketing Board was of the negotiating com-
mittes type. It comprised five appointess of the narketing board and

0

[¢]
(9]
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five representatives of the packers., T
négotiat@ agreements respecting minimwn prices, forms of contract, con-
ditions of sale, price differentials, and several other mattiers. How-

ever, it could not enforce price primarily because it did not have come
plete control over the supply or delivery of hogs. DPerkin states thatsg
"0n Avgust lst, 1951, the packers served notice th 1wy would not meet the
producers again if the producers were going to discuss the qusstion of

price .7

"Thid., p. 14.

it <N

SPerkina OSn. gits, pPo 51,

et

9Ibi£ie s Pe 52.
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United Livestock Sales Company during 1952-1955. As a result of

failure to reach agreement respecting minimum prices for hogs, the Mar-
keting Board decided to appoint a marketing agency. The Board desired
greater bargaining powsr, but wanted to disturbd the existing system as
little as possible. It was felt that commission agents operating on the
stockyards should continue to do so as a unified body under the direce
tion of the Hog Board. The Board was successful in bringing the five
commissicn firms into the stockyards together with the United Coudperae
tive of Ontario, to form a joint stock company called United Livestock
Sales Company Limited (U.L.5.G.). The Company commenced operations on
10

danuary 23xd, 1953, It was granted power to establish price, to soll
- the product, to direct the movement of hogs, and to handle payments to
progducers,

Over the pericd of its operation, from Jamuary 1953 to March 1955,

the agency was able to have only a minor influence on prices. Since the

[0

ackerg pald freight assistancs to truckers to bring horsg in from out=
P 4 g g nog

lying districts, only about 10 per cent of sales wsre made through ths

1

stockyards. As ult of its failure to exert as much influence on

®

re

rad

the hog marketin

4]

system as the produsers antleipated it would, the

United Livestock Sales Ltd. came under heavy erivicism,

Ontavio Hos Froducers® Co-operative was formed in 1955. The Mar-

Pttt 2 A

keting Board concluded from its experience through U.L.S.C. that physieal
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were in favour of the principle of the plan“la Had the vote failed,
then the exisiing hog scheme would presumably have bsen revoked.

During the period 1955 to May 1961, the prices of all hogs under
the control of the O.H.P.C. were negotiated with the packers. As hogs
arrived at the various assembly yards scattered throughout the Province,
the head office of the Board in Toronto was informed by telephons. When
the 0.H.P.C. had determined its asking price, it solicited and received
bids from individual firms by telephone.,

The packers agreed to the basic principles of a producers' mar-
keting board. But they did not approve of the system of price dstermi-~ -
nation for hogs and allocation of the supply of hogs and demanded an
opsn avction method. The Board was unalterably opposed to the open
auction method. They were fearful that such 2 system would foster
greater collusion among the packers, with the result that bids would bs
lower than they otherwise would--=to the detriment of the producers,
Owing to the conflict bstween the packers and the marketing board, the
latter agreed to take no action to extend the compulsory direction pro-
gram of hog marketing in Ontario until the issues wsre‘ssttleda In 1948,
the marketing agency‘directed soma 85 per cent of hogs to the opsn market
through fifteen assembly points from twenty-seven counties¢l5

At the end of 1960, a notable change was made in the meﬁhod of

hog sale. A new plan provided that all hogs had to be sold by the

s
dbid., p. 59.
15,

LDi0., Te 55-



9

agency, i.e., the Ontario Hog Producers' Co-operative Company, through
the operation of a teletype system. This new selling method, which besgan
on May 8th, 1961, replaced the private treaty method of sale by telephone.,

The operation of the teletyps selling mechanism will bs discussed later.

Hog Marketing in %%nitobalé

Unton Stoek Yards in St. Bonifare. Bsfore the turn of the century

the agricultural community was mada up largely of broadly diversified and
largemy self-sufficlent units. The processing of meat was carried out

by farmers for their own use and by individual bubchers in the towns

who purchased livestock directly from the farmers, and processed and
retailed the end products to the town housswife. The Maritoba farm
population decreased from 72.4 per cent of the total Manitoba population
at the beginning of the century, to 16.8 per cent in 1956 (see Teble VII).
The reduction in farm population was accompanied by concentration of farm
production on more specialized farm units. Since 1900 there has been a
noticeable change in the farm production pattern and a conssquent need
for changes in the marketing structurs. Livestock is highly perishable
and must be marketed when it is ready in order to produce the best meat
and realize the bighest returns to the producsr. The need for an ade-

quate public livestock markeb, sentrally located, was recognized by

visy of hog marketing in Manitoba ag pressnted
$marily from the submigsions to the Spssial
oting in ﬁanvtuba by the danitoba Farmers!?
rs, Manitoba Federation of Agrieulture, and
Association.,
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farmers. The Union Stock Yards in S§. Boniface, Manitoba was opened on
Avgust 1hth, 1613,%7

The St, Boniface Stock Yards is the largest market of its kind
in Canada. The yards, which are ownsd Jjointly by the C.N.R. and the
C.P.R., have extsnsive facilities for the handling and selling of vari-
oug kinds of livestock. The capacity of the yards is in the neighbor-
hood of 14,000 cattle, 8,000 hogs and 2,000 shesp, althou 1igh larger num-
bers have been handled on different occassions. There are fifty-four
chutes for loading and unloading of livestock arriving or departin g by
railway as well as by truck. In the yards, many services are rendered
by ssparate groups. Each group oparates in its own particular field,
The stock yard ecmbanya the Public Markets Limited, providss certain
facilities and certain services, but it doas not engage in buying and

sellingels

IThe Winnipez livestook FExchanss. The Winnipeg Livestock xchange,
a voluntary organization, was formed in October 1914, The Exchange was
established to set up and maintain vules ang regulations respecting buy-

ing and selling activities in the Union Stockyards. It consists of

ninety-five members of the livestock industry representing

,.

¢
[}
o
é
[£43
@
(o]
=3

firms, packing house buyers, wholssale butchers, order buyers, dealers,

S@l""“i’} Standi ne
; March 1957)

Winnipsg Livestosk Exchange, £
22 on Aﬁgi@ﬁ Lture, Governmens

= i
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and traders, all of them doing business in the Yards.
When a producer ships his livestock to the public sbtockyards, he
may consign them t0 one of the several commission firms opsrating in
the Yards. The producer may alsc elect the method of sale. Most of
the cattle shipped to the Yards are sold by public auction. In 1953,
an experiment was undertaken in selling hogs by public auction., Ths
attempt was made by Manitoba Pool Elevators at Brandon., The volume of
shipment to the public auction was so small that it proved unsuccsssful
and it carried on for cnly about nine months, Previous to 1965, hogs
were not sold by public auciion. All of them were sold by private
treatyozg

Hoz Marketing Board for Manitoba., In 1922, grading was firsi

instituted for live hogs as part of a nation-wide program to improve

the qualily of Canadian bacon hogs. In 1934, rail grading was started,
presumably to further improve bacon hog quality and to give fairer re-
turns to the qualily producer. In 1940, the compulsory system of rail
grading was instituted by the Fedsral Government .ot

Since the inauguration of carcass or rail grading and the mar-

keting of hogs on a carcass grade basis, there has bezen a gradual transi-

l_p_%_@;@s po L%a

20, . .
Qﬁanltoba Farmef U nion, Svonlementary Brief 1o the Svecial
les i lative Committeq Studving Iivestock Marketing in Manitobz (Winnie

peg, Dec. 1961), p. 6

21 . .
Ho d. Maybee, Hog Grading in Canada, Canada Daspt. of Agricule

ture (Ottawa, Sept. 1037)9 op. 5-11.




12
tion from the selling of live animals through the stockyards or public
market to shipments directly to the packing plant. In 1922, only 16 per
cent of Manitoba hogs were deliversd directly to plants. In 1935, ths
percentags had increasad to 53 per cent. In 1941, 86 per cent of Mani-
toba hogs wers sold to packing plants divectly (see Table VI)., The Mani-
toba Farimers Union stated that, "the rail grading of hogs almost come
pletely eliminated the hog producers' bargaining power in Manitoba.® w22

In ordser to gain countervailing power in the marketing of hogs
the 1952 Manitoba Federation of Agriculture and Co-operation Annual
Provinclal Convention supported the principle of the establishment of
producer marketing boards on hogs and poultry. The M.F.A.C. appointed a
Hog Committes in October 1953 to draft a Hog Producers' Marketing Plan,
After half a year, the Hog Commlittes recommended that a Manitoba Hog
Marketing Board be set up whoss responsibilities would be to market all
Manitoba hogs and to appoint a marketing agency to sell all hogs to the
highest bidder. The Committes also stated that the Manitoba hog mar-
keting plan should be integrated with similar plans in Saskatchewan and
Alberta and should not become opsrative until those two Provinces were
prepared to commence 0perat19n5$23

In 1961, the M.F.A.C. still consideved thet some type of ceniral

bargaiping agency was needsd on behalf of hog producers. At that tima,

22 .
Manitoba Farmers Union, on. ¢ihe, p. 6,

BHanitoba Federation of Agriculture and
April 2, 1954,
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they pointed out that, "a singls marketing agency in Manitoba is not
feagible, without similar arrangements in both Saskaichewan and Albertas
with the possible inclusion of Ontario,” n2H

A submission by Manitoba Pool Elevators also claimed that a hog
marketing board operating only in Manitoba would be quite inadequate.
The Pool noted that there is no legal re c¢tion on interprovincial
trade under the British North America Act. In ordsr to avoid millifying
the bargaining power that the ¥anitoba hog producers would have under
board regulations, it would bs nscessary, the Pool claimed, to exsrclse
complete control by the producers of all hogs marketed in the Prairis
Provinces., The Pocl believed that the time is still somewhat distant
before that arrangement could bs realized. Since the Manitoba Legisla-
ture passed the ¥anitoba Natural Products Marketing Act in the spring of
1939, the question of the establishment of a hog marketing board had
been discussed frequently, but no action had besn forthcominga25

Manitoba Hog Marketineg Gommission. On April 14, 1961, a2 resolu-

tion was approved by the Legislative Assembly of Manitoba that a Special
Gommitiee of the House, a five member commitiee, bs appointed to study

and imquire into a2ll phases of the livestock marketing system in the

L

Manitoba Federation of Agriculiture, Submission to the Special
Committes on Livestock Marketine in Manitoba (Winnipez, Sept. 1961),
P. S,

25
Mamitoba Pool Elevators, Fres
on Marke na of livestock in fhe Provi

the Spseial Committss
+3 ol
toba, Sept. 19561), pp. 7-18.

; ion e
za of Hanitoba (Winnl oz, Mani-

T
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Province of Manitoba.2® 1In February 1964, the Special Committes présenm
ted its Final Report. One of the major recommendations was that a vo-
luntary teletype auction msthod of market ing hogs be instituted in the
Province. In May 1964, the Governmsnt of Manitoba established an fAd-
visory Committee" to assist in forming a "Marketing Commission,”

The Manitoba Hog Marketing Commission was established on Febe

ruary 25, 1965. Since that date, the Commission has had responsibility
under the Natural Froducts Markeiing A=t to administer regulations

v

respeeting the marketing of hogs in the P?ovinoe°27
IT. A TELETYPE SYSTEM FOR MARKETING HCGS

Assenblv Arvancemsnts

Arrangements for assembly of hozs in Ontario, In general, the

movement of hogs to market consists of two phases or processes:  assens
bly and sale, In Ontario, since May, 1961, the Ontario Hog Producers!
Karketing Board has operated a teletype system from its own offics in
Toronto and has assembled all Ontaric-raised hogs at forty-eight stock
yards in Ontaric and one at the West End Montreal Stockyards. The Board

owns five of the forty-nine assembly yards and rents space for the rest,

dmong these forty-nine assembly points, only two yards (Toronto and

Iivestock Markelting in Hanitoha, pe 5.

éManitoba Hog Marketing Commission, Annual Report, March 1966,

Po 1,
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Kitchener) are operated five days & week; six yards28 are cpen four days
a weelk, excluding Friday; the one at Ancaster is open thres days a wsek;
and all of the y other yards operate only one day a week or only
when the supply of hogs merits operation, The location and maintenance
of assenbly yards depends on the densily of hog population, patterns of
movement to market, and the location of packing plants,

When the compulsory diA tlon of hogs o one of the hog assembly
yards was extended to all hogs produced in Ontariec, it was considered
necessary o increase the number of agsenbly yards, Dus %0 the cost of
establishing and maintainin ng the increased number of as senbly yards,

the operating costs of the Board increased. During March, 1958, th

[}

Board authorized its marketing agency, the 0.H.P. Cop; t0 increass its
’ . . : & .3 . . 29
service charge from twenty-nine cents per nog to forty cents per hog,

Arranzements for assembly of hozs in Manitoba., Since February,

1965, the voluntary teletype auction methed for se 1ling hogs has been
in operation in Manitoba, Producers can exercise their oplion and sell
directly to the packér. It is required that thess producers moke appli-
cation to market direct in person or by mail to one of ths two offices

0 . .
of the CommissiOQQB They then receive a supply of ®Direct Sale Forms, ®

28 s
These are located at Cha atham, London, Berford, Harriston,
Stratford, and Barrie.
Epo—
}6’4’7“9 £R. & Pe 55
0, . . .
3 The Head Office of the Ce wlssion 1s losated at the Union Stock
& FTice is located at the Co-coparative

Yords, St. Boniface, The other off
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one of which is used for each sale., In the 1965 fiscal year which
. ended in March, 1966, 62 per cent of the hogs of Manitoba origin were
so’d by the Commission. In the 1966 and 1967 fiscal.years, 60 per cent
and 57 pzr cent of the hogs were sold, respectively, in the same way.,3

In Manitoba, there are only two yards--one is the Union Steock
Yards at St. Boniface; the other one is the Co-operative Stock Yards at
Brandon. Neither of them are owned by the Commission. The Commission
operates from rented space at the St. Boniface Yards and pays yardage
and bandling charges for each hog. The costs of operating are covered
by a levy of thirty cents per hog on all hogs of Manitoba origin.

If the hogs are sold through teletype auction, there are two al-
ternatives provided for assembly of hogs. First, the hog producers may
deliver their hogs to an assembly yard. Secondly, they may call by
telephone and notify the office of the Commission regarding the numbsr
of hogs loaded on truck and the estimated time of arrival and offer the

x
hogs for sale in transit. The latter plan has the advantage of reducing

the shrinkage and bruising by direct delivery to the packing plants while

retaining the advantage of a competitive market. The Commission en-
courages producers or their Public Service Vehicle truckers to take ad-
vantage of this type of selling. The ®On Truck en Route" sales have

proven to be very popular. In 1966, approximately 35 per cent of total

Manitoba Fog Marketing Commission, Third Annual Report, March,
19689 P 70

*0n truck selling is limited to a minimum number (10 head)

suitable for auction over the teletype.
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marketings were handled in this manner,
The hauling may be done by producers® own trucks or they may use
& commercial carrier. The chosen location at St, Boniface or at Brandon

becenes the point from which the selling agency offers the hogs for sale.

Equicment for the Teletype COperation

The selling or hog auction equipment sends messages to all buyers
simultancously by teletype, and also receives bid messages from the buyers.
The machine has three main components technically referred to as: the
Master Teletype Machine, the Electronic Broadcast Repeater, and the Tele-
type Buying Machina,BB The first two are the components of the selling
unit,

The selline unit. The Haster Teletype Machines are located in

Toronto, the Office of 0.H.P.C. and in'Ste Boniface, the Head Office of
the M.H.M.C.

Bach agsembly yard notifies the selling agency of receipts of
hogs either by teletype or telephone, The choice of equipment depends
on volume relative to cost. In Ontario, nine assembly yards which are
operated three days a wesk or nore, are equippsd with TWX and the
remaining forty yards use telephoneSQBQ In Manitoba, both the S%.
Boniface yard and the Brandon yard use teletype equipment known as

Telex or TwWY.

(Y - : 3 e s
2-J. R. Kohler, Report by Gensral Manarer, Annual Meeting, On-
tario Hog Producers® Co-operative (Toronto, Sspt. 14, 1951).

Cal o o . IR ‘

, 3A’Je A. Brown, &, A, Feudt and R, K. D. Fhillips, Hog Marketing
in Saskatzpouan, A preliminary report prepared for the Saskatchewan Ade
visory Suine Couneil (June 1966), p. 11,




18
The Haster Teletype Machine is connected with a specially designed
piece of equipment called an Electronic Broadeast Repsater to form the

selling unit. All offerings are made by the selling unit. The Toronto

teletype selling unit is connected to eightes n buying teletypes. The
Winnipeg (St. Boniface) unit is connected %o nine buying machines,

An Electronic Broadcast Repeater is a plece of eguipment on the
face of which is a series of, letters, each identifying a buying machine,
Above each of these code letters is a white light and below the letter
is a red light. The white light flickers when the selling system is in
operation, indicating the respsctive packers' buying machine is in con-
tact. The red light under a code letter flashes whan the particular
buyer is successful in his bid for the lot of hogs bsing offered,

The buver'’s eguipment. There are mess ge sheelts and & buvine
<3

button on the Telstype Buying Machine. The message sheet provides a
printed copy of all incoming and outgolng messages and signals., The

buying button is pressed by the buyer when he sees the price he is

-

willing to pay printed on the mes sage sheet. The equipment is sensitive

enough to distinguish between and eliminate the pessibllity of two

buyers pressing their buttons at the sams time,
In Ontario, there are eighteen buying machines. Among them, six-

teen maghines are located in varicus processing plants aecross Ontarios

one is located at Eull, Quebec; the eighteenth h buying machine is locateg
at a separate room in the office of thae Board. This machine is avail-
able to small packers and brokers, as well as 4o agency personnel who

have been requested to buy on behalf of small packsers.
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In Manitoba, eight teletype buying machines are located in the

major packing plants in the Province. Of these, seven are located in
St. Boniface and one is located in Brandon. In addition, one order
buying machine is located in the office of the Commission. In Ontario
the meai packing companies pay the entire rental for the teletype equip-
ment. In Manitoba, the buyers pay the rental for the buylng machines
and the Commission pays all other rentals. The Commission pays approx-

imately 60 per cent of the total cost of the teletype equipment.

Pricing Procedure

All hogs are put on teletype auction by the selling agency for
sale on the basis of hundredweights of Grade A dressed carcass. Pre-
determined price differentials are provided to cover those hogs that
are not dressed out as Grade A. The selling agency offers all sales
basis F.0.B., the location stated in the offering. The following will
describe briefly how this system works.

When hogs arrive at one of the assembly yards, the yard manager
groups the hogs into lots containing the number of hogs requested by
the sales staff in the teletype selling office. When a lot at any yard
is ready for offering, the manager notifies the sales office indicating
the number of hogs ready for sale. .If the market appears favorable for
a sale from the particular yard, the sales staff in the head office
gives the operator of the Master Machine a written order to offer these
hogs for sale. The operatcr teletypes out the date and time, and the

assembly yard from which the hogs are being offered, the lot number,
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and the number of hogs in the lot. For example: "September 1/61 10:30

Stratford Lot 35-150 Hogs." Then, the teletype operator starts a tape
on the machine. The agency has a number of price tapes and makes a
selection based upon market intelligence. The price tape selected by
the comnittee of the selling agency is as high as appears feasible,
Usually the sales committee compares the movement into the trade, into
export, into or out of storage or cure and notes whether the price is
meeting buyer resistance or a good buying demand. From this informa-
tion, asking price is determined by the agency.

The tapes have been prepupche& on a declining price scale in
drops of five cents per hundredweight over a one dollar range. The
offering appears on all buying machines and the Master Machine simule
taneously. All buyers would have an equal chance to buy a particular
lot of hogs at the current market price. When a buyer sees the price
appearing on the buying machine that he is willing to pay for that lot
of hogs, he presses his buying button and the hogs are his if the
other processors have not bid prior to him.

The red light appears on the face of the Broadeast Repeater
under the buyer's code letter, which indicates to the Master Machine
operator the identity of the buyer who has bought this particular lot
of hogs. Immediately after, the Master Machine automatically prints
the buyer's cods letter on the recording sheet. The operator types a
recap or summary of the lot offering including price. The successful
bidder confirms by typing "OK and the name of his firm.," This confire

mation is important YLecause i’ constitutes the legal contract to pur-,
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chase at the price shown on the tape. The Master Machine broadcasts
the buying price to all buying machines, but omits the successful buyer's
nIme .

If the price declines, for instance, from $30.00 to $23.0C with-
cut a bid taking place, "no sale" is automatically printed on all mes-
sage sheets. This particular lot of hogs is re-offered later when
conditions_are more favorable, or a lower price tape will be selected
and the auction renewed. Each lot of hogs is offered by the same pro-
cedure.

The Ontarioc Board operates its teletype circuit from 9 a.m. to
5 p.m., Monday to Thursday and from 9 a.m. to 1 p.m. on Friday. The
Manitoba Commission operates its teletype circuit daily from 10 a.m.

to 12 noon and 1 p.m. to 2 p.m., Monday to Friday.



CHAPTER IT
OBJECTIVE AND SCOFE
I. OBJECTIVE OF THE STUDY

The objective of any scientific study is to lncrsase the avail-
able knowledge about a particular subject. In order to maximize returns
to hog producers, the teletype selling method was adopted in Ontaric and
Manitoba., However, up to the pressnt, the critical investigation of the
teletype system has been limited. The effect of the new sslling mecha-
nisn, is still open to question. The main object of this study is to
estimate the effect of the teletype selling system onlthe hog price
level. A similar analysis has besn made, indspendently and just prior

. N - 1 . .. . . .
to this thesis, by Mr. Lowe,. His thesis will be briefly reviswed in

‘Chapter V,

In the previous Chapter, it was explained how the new selling
mechanism was introduced and how it is operated. In the following Chap-
ter, the question will be examined on a theorstical bhasis of how the new
system may improve the hog grower's position in the mark@t and incrsass
the returns to the farmers. This dudy is an atteapt to analyze inter

marxet hog price differentlals, prior to, and subsequent to, the intro-

&

duction of the teletyps selling mechanism in order to dstermine the ef-

Y

fect of sellipg method on the level of hog prices. The basic concept

1 N

Jd. C. Lowe, £ the Teletype Hog Marketing
System in Manitoha Ganeqa " (unnaall ned Master's thesis, the University
of Wisconsin, Wisconsin, 1908)
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of Samuelsor's Spatial equilibrium modell will be employed,
Samuelson's model deals with the price differsntial for a homo
geneous commodity between any possible pair of markets, The model states
that the price differential Just equals the transportation ecost between

two markets, This study is based on an analysis of the hog price dif-

ferential betwesn Toronto ang Winnipeg. There is no legal res riction
on inter-market trade, 4 substantial shipment is made from Winnipsg to

eastern Canada in the form 6f hog carcasses. The price differential for
hog carcasses betwesn two markets could be estimated by Samuelson's model,
HOd@?’” the interregional shipment of live hogs is severely inhibited

by the potential shrinkage and bruising from shippingvlive hogs and by
added feed costs angd delayed returns. The price differential fop live
hogs between tuo markets is not Necessarily determined by the transpor-
tation cost for live hogs, In this casz, Samuels son's model should be
modified. The modification of the spatial price equilibrimm model will
be discussed in detail later on,

Following the development of a suitable model for estimating the
effect of teletype selling on prices, empirical analysis will be applied
to test the theoretical hypothesss, The techniqua of the Student-T Test
will be employed to test the identification of the pericds!? average price
spreads betwsen Toronto and Winnipeg with the transwowuation costs,

3,

The techrique of the Sign-Test will also be employed to examine the fyan

3

quency distribution of weskly ang monthly net price spreads.,

2P A, Samuelson, "Sgab7al Price Equilibrion and Linear Prograp-
ming, ¥ Anevican Fe concmic Re Yol. b2 (1952), pp. 283-303,

B
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II. THE SCOPE OF THE STUDY

Use of Intsr-market Price Differential 2s 2 Basig of Estimating the Ef-

fect on the Price Level

There are ssveral techniques which could be employed to estimate
the effect of a selling method, For exampls, it is supposed that the
hog price variations are due to differences in selling methods, and in
supply and demand conditions. In other words, price is a function of
demand, supply, and selling method. Mathematically speaking
P=1(D, S, §1 ) where P is the estiﬁated hog price in a particular
market; D, S, SM represent the demand, supply and selling method res-
pectively. Using these variables (the selling method can be replaced
by a dummy variable)3 and fitting a suitable model such as Wold's re-

b the price functions could be formulated, From the row

cursive model,
gression coefficient of selling method (or the regression coefficient of
the dumay variable) on hog prices in the estimated function, the effect
of the teletypz system on the price level could be estimated,

This approach was thwarted by the size of the errors in estima-
ting. The effect of the teletype selling system on hog prices are
likely to be the order of less than 5 per cent of unit hog price. Prices

estimated by a recursive model are likely %o be subject to errors of es-

timation much larger than the probable effect on prices. This would

34, Johnston, Feonomairic Methods (New York: McGraw-Hill Book
Co., 1953), pp. 221-8.

hyo 1. Sorensor, Agrisultural Market Analysis (Michigan: Michigan

State Urdversity, 129c4), pp. 234-6,




meke it impossible to detect any significant effect of the g2lling meth-
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od. Therefore, this method is not suitable for thi

s

Azain, it is presumed that price is a function of demand, supply,
and selling method, The effect of a change in demand for hogs and/or
a change in hog supplies on prices in ons market, under the conditions
of perfect competiiion in space, would be quick <1y transmitted to other
merkets, During the thirty-month period, December, 1958 to May, 1961,
preceding the alteration of the selling mechanism in Toronto, the secu~-
lar trends of hog prices both in Toronto and Winnipeg have been estimated
for this studye5 The technique of the analysis of variance has also
been employed to test homog geneity of these two long-tims movemend pate
terns. The result of the empirical anal lysis indicates that these two
secular trends are statistically homogensous (see Table XIIT). During
the same period, the types of seasonal variations of hog prices in both
markets are nearly the same (see Table IX). This evidence, the homo-
geneity of the long-time movements and the short-time changes in hog
prices in two markets, indicated that the effect of the demand-=supply
changss on price wes transuissive. The marnitnde& and directions of
the price variations in the two markets ave consistent,

Alternatively, the effect of the teletype system on hog prices
in Toronto would not, at least under o certain limitation, be transe

mitted to Winnipeg. (This point will be discussed in detail in Cha

5The secular trends arve:
0.14 ¢ in Toronto and Winnipeg respsctiv
1958; t unit = ons monih,

P=23,5% + 0,12 ¢, and P = 20,91
tively. Base period = December
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ter ITT,) If the foregolng assumptions are valid, then the effect of
teletype on the hog price differential between markets would not be disg-
turbed by, or could be lsolated from the effect of demand and supply
changes on hog prices, Therefore, the effect of teletype on the level
of hog prices could be estimated by analyzing inter-market hog price
differentials, previous to and following the selling mechanism change.

The inter-market price spreag will be used as a basis of estimating the

effect on the price level for this study.

Toronto and Winnipes as a Basis
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Potential of Frice Differ

for Caleulation of Price Lavel Effeci

From the study of market data for 1957 ito 1966 (sse Table X), it
is evident that about two thirds (68 per cent) of the hogs received by
the packing plants in Manitoba are supplied by producers within the Prove
ince and one third are imported from other Provinces, especially from
Saskatchewan (27 per cent) and Alberia (5 per cent), The whole Prairie
region can be considered as a single large market for live hogs. The
effect of the teletype system on hog prices in Winnipeg would probably
be quickly transmitted to other Prairie areas,

On the other hand, more than 99 per cent of the hogs slaugntered
in Onterio are produced in that Province (see Tatile XI)@. Losses may og-

cur to thoss sesking to profit by arbiirage between the Winnipsg and

L
W
fde
;l,...l
O
4

Toronto markets bscauss of the lon; * truck jouwrnsy. In the

I’y

transportation of live hogs, it is possible that extra shrirkage or

injury will occur which will be svident at the time of welghing and
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grading of the carcass. Only a negligible amount of live hogs (less
than 1 per cent of Manitoba production) is shipped from Manitoba to
Ontario.

Tahle I shows that, on the average over the period from 1957 to
1966, 756 thousand hogs were slaughtered in Manitoba. The Canadian ﬁarm
dressed weight of each hog averaged 161 pounds. Under the assumption
that the Manitoba dressed weight was the same as the national average,
the total estimated slaughtered weight per year, on the average, was 122
million pounds. Duriné the same period, the average population of Mani-
toba was 923 thousand. Average annual per capita pork consumption for
Canada was fifty-one pounds in terms of weight of wholesale cuts. The
total estimated Manitoba pork consumption would be 57 million pounds, as-
suming the Manitoba consumption was the same as the national average.,
This is equivalent to 47 per cent of the total volume of hogs slaughtered
in the Frovince. It is concluded that approximately 53 per cent of the
hogs slaughtered in Manitoba moved eastward iﬁ carcass form. No figures
are available to indicate how many of these carcasses were shipped to
Onterio, but it is believed that the number was substantiaie

The effect of teletype on the hog price spread between Toronto
and Winnipeg and that between Winnipeg and Saskatoon would be different,
In essence,.the effect of teletype on separated live hog markets and
that on non-separated live hog markets would not be the same.

In the firsht situaticn, the inter«ﬁarket hog shipments are nor-
mally rzde in the form of carcasses. The average live hog price dif-

ference bciween Toronrs and Winnipeg, under the assunption that the



28

»mm1.hp porrdrfTnw eq 3snw oandTy aya ydrem TTex 01 uoTidunsuod Teq0l 1I0AU0D oy,
cuotrdumsuoo Jeque jou m%ov YITeM TTeX a8yl Jo 98T 3noge ‘sqred oTqTPOUT pue ‘ofeyUTIys ‘olsem BuTpnTouTy
*996T ‘T Suny ¥ SOUTAOLy Xq TPEUE) JO UOTFETNdo; DOTRUTICH ‘T0Z-T6# 23: (1

cunuue Jad eptdes ased
1SToM SsBROJIED ‘L96T °Aoy ‘EDeue) UT POOJ JO odUBIeeCdes TP JTISSW0P BILUED 480 JUsLBduy ‘ozz~2li 1860 5
°eMR}lQ ‘HOTADY YOALe] SOOFSOATT ‘eangTnoTa8y Jo °qdeqg mvmcmOQ
°6€ °d ‘99T °‘EOTISTIELS STONDOA] TEWIUY PU? OOTSOATT ‘€0Z~CZ{ ST,

e o P e e

(¢6°25) ($T° L) (%007)
5°49 17° L8 Tl 8° 226 T°16 6° 12T €191  2°95L  eFexeay
636 0° 9% 6° Gy €95 VAN G HTT G°19T 0°604 996T
G 65 6° LS Gl G96 2764 #° 41T G°6ST T°€94 G961
& 65 6°09 6° 64 656 0°2% 2°02T 9°091 ARSI 96T
9° ¢ L° 85 T° 8t 646 408 £ h6 4° 19T T° €88 €961
K4S 3° 9% 9° oty 9¢6 8° 64 S°60T 2°09T €°239 2961
T°99 8° 9% 0°ofr - 226 6° 61 rARAAY G°19t 9° 954 T96T
34 T°19 T°05% 906 £e6q 9°T2T T° 65T 1° 794 0961
#7°47TT ° €9 0°2% 168 ° 84 8° 84T 6°09T GeTIT T 6561
248 T°68 2°5 6.8 4TS £°6€T 8°£9T 9°0%8 RY6T
6° 25 Gogh 8°6¢ 298 - Z°on #° 10T #°€9T  6°029 L8961
("sqQr uoTTTTW)
oUSTONM (000T). (°sqT)
(*sqr uoTTTTIW) PosseIp  (°sQT UOTTTTW) puoTh oUOTY  (°SQT UOTTTIW) (°sqT) (Pesy 000T)
1J0dxe JoJy Jo sugeq UuT uotydumsuoo  =prndod  ~dumsuoo ny3tonM nmon Jed gS80y
santdans uotrdumsuod Ter02 eqol  eqrdeo xod  xejyuBners 1y3tem  Jeqy3nets
polBWTYSY Te10], pateut)sa =TUey epRUE) TBR20] pessaaq Jo °oN sIee}

996T~4S6T ‘YEOLINYH KOV QIINOIXE SHOH 40 HLYRIISH

I 519vL



29

wholesale marketing margins are the same in these two markets, is ex-

pected to be sgual to the freight rates for meat. The effect of the Tow-
ronto teletype system on hog prices would not be transmitted to Winnipeg
unless the price spread becomes large enough to cover the sum of the cost
of transferring live hogs plus the allowances for shrinkags,

Conversely, during the period studied, an averags of approximately
27 per cent of the hogs slaughtered in Manitoba or 36 per centé of the
hogs produced in Saskatqhe%aﬁ were shipped from Saskatchewan to Manitoba
in the form of live hogs. The average live hog price difference beiween
Winnipeg and Saskatoon is expected to be nearly egual to the freight
rates for live hoss between these two markets., The effect of the new
selling mechanism on hog prices in Winnipeg would probably be quickly
transmitted_to Sasgkatoon by the diversion of deliveries from Saskatcon
to Winnipeg.,

Figure I illustrates inter-market price relationships, assuming
the froight rates for live hogs between Winnipeg and Saskatoon equals OT,
were equilibrated at Pwo and Pso before teletype was started in Winnipeg.
After teletype was introduced, presuming the Winnipeg teletype system
had a significant effect on hog prices, the Winnipeg packer was forced
to pay a higher price up to F.1 at the given volume of hog supply in

Mmﬁtdagi%me ﬁmkﬁ@mrpﬁgeinWﬁmnmgwm&demwmﬁgammmmam

6 S . - o o
. From 1957 to 1966 on the average, 569,941 head of hogs produced
apnvally in Saskatchewan., Of these, 205,801 head were shipped to Mani-
toba. (Data from Canada Dept. of Agriculture, livestock Market Review,
Ottewa).
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to ship fewer hogs to Saskatoon and more hogs to Winnipeg. The volumes
of hog supplies and hog prices in these two markets would ultimately ad-
Just themselves to the same flows to market at the higher level of price vvvvvv
in these two markets at 2%2 and PEZ, The result would be a continuation
of the Winnipeg-Saskatoon price spread at the level of the transportation
cost for live hogs.

Actually, the average hog price differential bétween Winnipeg and
Saskatoon for the forty-months period March, 1965 up to June, 1948 was f?f5{f3
ninety-nine cents per hundredweight,7 During the same pericd the freight
rates for live hogs between these two merkets was ninety-three cents per
hundredwaightcs The net price spread was six cents per hundredwaight,
The Student-T value of the net price spread was equivalent to 0,066,

It is concluded that, after teletype was adopted in Winnipeg, the Win-
nipeg-Saskatoon price spread was not significantly different from the
cost of transferring hogs. In essence, the effect of teletype has been
transmitted to the Saskatoon market. In this case, it is impossible to
use the inter-market price spread to estimate the effect on the price
level, since the megnitude of price spread, when there is perfect com-
petition in space, is largely determined by the transportation cost,

This study is limited to the former situation, the Toronto-

: During the pericd studied, the Grade & average dressad hog
prices were $31.16 and $30.17 per hundredweight in Winnipeg and Saska-

toon respectively,

Source: DBS §23-203, Livestosk and Animal Products Statistics,
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Winnipeg price differential, though the Winnipeg teletyps systen nay

well have bad some effect on Saskatoon hog price levels,

Time Period of Analvsis (December 1958 to June 1968)

| Before the establishment of the teletype system for selling hogs
in Manitoba, there were two mein ways of handling farmer's hogs. Ons
was to unload the hogs in public stockyards and subsequently for a come
mission firm to sell them by private treaty. The other was for the
producer to ship hogs directly to one of the packing plants without any
prior arrangement between the producer and the packer. Actually, all

-

hogs were sold by private treaty, There were no regulations to direct
hogs through particular channels.

As described in the previocus Chapter, the history of hog market-
ing in Ontario during the last several decades can be divided into dif-
ferent stages. Prior to 1953, there were three main methods of selling
hogs., The producers were free to chooss any available method for selling
their hogs. The single sales agency method of selling and the compul-
sory direction of hogs to specific assembly points which commenced du-
ring January 1953 and September 1957 respectively, did not come into ef-
fect immediately over the entire Province. On July 25, 1953, hog produ-~
cers were given an opporiunity teo vote on the continuation of the then
existing hog plan. The result of that plebiscite indicated that the
majority of producers were in favor of the pringiple of the plan,

Based on spatial equilibrium theory, the magnitude of the price

spread is lavgely determined by the transporitztion cost. In addition

to the mentioned hog marketing changes, when the st tarting point of the

o
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time perlod for this study is chosen, attention must be given to changes
in the cost of itransportation,

No figures are available to indicate the volume of meat shipments
from Winnipeg to eastern Canada, carried by the various transportation
modes. On the basis of the criterion that

o « o traffic be allocated to any form of transport whose full
costs are less than the nearest compstitor's marginal or average
variable costs., . . . In the case of high-value commodities, both
carload and rail piggyback opsrations have a substantial advantage
over package freighters and truck operations,
On a theoretical basgis, it would be expected that in most cases the meat
is shipped by rail rather than by truck.

Due to the development of the truck industry, the competition be-
tuween modes of transportation has become more sharp. Since 1921, the
freight rates for meat from Winnipeg to Toronto by rail have besen raised
gradually and reached a peak point in December 1958. Since that date the
freight rates have been reduced (sse Table XII).

Professors Thomsen and Foote advised a choice of "a known factor
tending to produce a general upward, downward, or lateral movement of
the variable over a period of tima?lo as the starting point of a study.
Due to a reduction in freight rates, the Toronto-Winnipeg price differ-

entials are expected to be narrowed, Accordingly, December 1st, 1958,

93, R. Meyer, M. J, Peck, J. Stenason and C. Zuick, Tne Feonomie

of Comnetition in the Trensvortation Industries (Cambridgeg Magsachuset
Harverd University Press, 1964), p. 166,

S
tas

1l ; : - .
OFe L. Thomsen, and R. J. Foote, Acricultural Prices (New York:
McGraw-FEill Book Co., 1952), p. 317,
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the time of the reduction in the freight rates for meat was chosen as
the starting point in this siudy.

The teletype auction has been in operation for only a limited time.
It is desirable to observe the price series data as long as possible,

The end of the time periocd for this study has besen extended to the
latest possible date. The first draft of this study was finished
June 1968 and then the nearest possible data was the week ending on

June 8th, 1968, That date has been selected as the end of the period

for this study.

The time series of price spreads between Toronto and Winnipeg
from December 1958 to May 1968 will be divided into three sub-periods,
i.e.,

Period I: from December 1, 1958 to May 7, 19561,

Period II: from May 8, 1961 (when Toronto set up telstype) to February
24, 1965,

Pericd IIX: from February 25, l965 (Qhen teletype was established in
Winnipeg) to May 31, 1948,

Prior to September 1957, the date of commencement of the compul-
sory direciion of hogs to specific assembly points in Ontario, the To-
ronto-Winnipeg price differential was generated under conditions where
nelther market was affected by direct substantial Board intervention to
direct bocs through particular channels or to iniroduce or impose competi=

tive bidding among buyers. Based on Samuclson's mod 11 the price spread

Samuelson, on. eit.
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between two merkets 1s expected to be equal to the transportation cost.
In Feriod I, nearly all Ontario-raised hogs were directed to and

sold through the Ontario Hog Producers' Co-cpsrative, the selling agent

of the Ontario Hog FProducers' Marketing Board, on the basis of private
treaty by telephone., During the same periocd, all of Manitoba hogs were

Py

sold without direction by private treaty by producers, truckers, and

commission firms,

"To be highly competitive, either there must be several buyers
present or the seller must be as well informed and as skilled in bare
gaining as is the buyer. W12 pyen though the Board controlled 100 per
cent of marketing hogs in Ontario, in using the private treaty methoed,
the selling agency may have been unable to sell hogs at prices which
represented their full market values, The 100 per cent control of sell-
ing channel for marketing hogs may be a necessary condition for raising
hog prices, but not a sufficient condition. If the price spread between

Toronto and Winnipeg, after COWyﬁloO”y direction of hogs was instituted,

were greater than it was before, it would imply that there was 2 signi-

ficant effect of compulsory direction of hogs on price level, Gtherwiss,

the effect of 100 per cent control of hogs on the prics level was not
significant,

The comparison of the Toronto-Winnipeg price differential previous

to, with that subsequent to, the introduction of compulsory direction of

12 - . . - aro s
A "8elect Commitiee of the Legislative Assembly of Manitoba, Iive-
stogk Merketine in Manitobe (Winnipeg: Queen's Printer, Feb, 1954),

p. 160,
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hogs in Toronto will not be made, It is assumed that the effect on
price level of 100 per cent control of hogs, without a changs in the
selling mechanism, is not significant and the price spread, during period
I, is expected to be equal to the transportation cost between thess two
markets.

At the beginning of Period II, the compulsory teletyps auction
method of selling hogs was eﬁtablished in Onter During period II,
as well as the previous pericd, all of Manitoba-raised hogs were sold
te treaty. The price spread betwesn Toronto and Winnipeg in
period II would be different from that in pericd I if the teletype sys-
ten in Toronto had a significant effect on price. )

In Pericd III, the compulsory teletype auction method of selling
hogs was still used in Ontaerio. During that period, the voluntar 7 tele-
type system was used in Manitoba. About two-thirds of Manitoba hogs were
sold through teletype auction., The other one-third was sold by private
treaty. The comparison of the effects of the compulsory teletype system
and voluntary teletype system will be made in another research project,
In this study, it is assumed that there is no significant difference be-

tween the two kinds of telelvoe auvcition.
gy

Weekly and Monthlv Grade A Dressed Heg Prices as the Basis for Analvsis

Due to the lack of uniformity of weight, variation in degree of
finish, and difference in type, the volume of Canadian bacon on the
British market dwindled from a high of 240 willion pounds in 1919 to0 a

low of approximately 11 millien pounds for 1931, This brought sharply

into focus the realization of the weaskening position of Canadian bacon
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in the United Kingdom market resulting from the quality of Canadian
hogs. From 1930 to 1934, considerable experimental york was done in
developing a carcass grading system for hogs. This had been preceded
by an exprrimental project at a Toronto plant in the fall of 1928,13
In 1931, the Joint Swine Committee recommended that consideration be
given to: (1) the compulsory settlement for all hogs on the basis of
official grading; and (2) a system for the carcass grading of hogs.

In 1932, EC.132 was passed. This required the packer as well as the
shipper to purchase according to grade, and was adopted by all Provinces.
On September 30, 1940, P.G. 4470 established carcass grading as the only
official method of grading bogsola

Since that time, the buyer .has.not had to see the product to
determine the quality. The price of the top grade is now taken as
the basic price for bidding purposes before slaughter and the prices of
most lower grades are separated from it by fixed amounts. For example,
if the grade A dressed hog price is $300007pe; hundredweight, the grade
B hog price is $1,00 per hundredweight less, or $29.00.

The producers' hog price (or teletype price) which indicates the
price at slaughtering plant per hundredweight of carcass received by
producers will be used as basic data for fhe analysis of price level ef-

fects of teletype.

13 N S :
_Ho J. Mayhee, Hog Giading in Ganada (Canada Dept. of Agricul-
ture, Fublication Ne. 961, Ottawa, 1962), p. 10.

1y

i

bid., pe 27.
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The primary hog price date consists of the unit price paid for
individual hogs or lots of hogs at a given time and market., These prices
are summarized into statistics of daily weighted avérage prices and total
quaniities sold. This daily information is resummarized into statisties
of weekly, monthly, and yearly average prices which are published by
Canada Departmentof Agriculture.

During the period studied, all of the market hogs in Ontario were
sold through the Hog Marketing Board and there was only one mechanism
establishing price for the whole Province. In Manitoba, there are two
main methods of selling hogs. Consequently, there are two kinds of hog
price data, One is the public market hog price and the other is the hog
price for direct sales., The published price data represent the price
levels at the public markets only,

The average level of ﬁog prices will be analyzed for this study.
If the data are not correct, it is difficult, if not impossible, to draw
accurate conclusions. There is a problem in determining the true means
of the hog prices in the markets. Theoretically, there are two alterna-
tive ways to estimate the true means, i.e, (1) to observe the price for
every sale and to calculate the weighted average price; or (2) to take
a sample which is representative of»the populaﬁion and to deduce the
average price for the population from the sample mean. Usually, the
first methed is thwarted by the difficulty in collecting the necessary
data,

It is believad that the average public market price or the avere

age teletype rriec: is - good Indicator for the general level of hog
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prices. This belief lies in the fact that the negotiation for hog
prices between the packer and the farmer or his selling agent are
heavily dependent upon the prices which are established in the public
market. Tor example, there was only one cent difference in the average
teletype price and the average direct sale price for the month of Jan-
uary, 1967. It is fair to say that the public market price is a good
indicator for the general price level (see Table II).

The next question is how to select representative prices from
daily, weekly, monthly, and yeérly averages as a basis for analysis,
Usually, annual data are suitable to use for a longer period analysis,
In this study, each sub-period includes only two or three years, hence
annual data are not suitable. Daily prices are suitable for the analy-
sis of price variation in the short run, e.g., day to day, week to week.
It does not appear to be necessary to use minute data to compare price
levels.,

Weekly and monthly average prices wili then be used for this
study. It is expected that the same results will be obtained using
either weekly or monthly data but the two results may provide a check

for each other,
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TABLE IX

COMPARISON OF THE TELETYPE AND THE DIRECT SALES
FRICES IN WINNIPEG FOR JANUARY 1967%*

e et e aira o
P i agly

Date Teletype Price Direct Sale Price Difference A
By Fg Py - By |
Jan. 3 $29.1 $29.20 -1¢
L 27.93 27.99 -6
6 28,13 28.15 -2
9 29.28 29,26 2
10 29.43 29,45 -2
11 29,46 29.43 3
12 29,50 29 48 2
13 29,66 29.65 1
16 30,12 30,10 2
17 30,95 30.95 0
18 30.60 30,60 0
19 31.25 31.26 <1
20 29.99 30.07 -8
23 29,2 29.40 2
2L 29.29 29.30 -1
25 29.25 29,25 0
26 29.50 29,63 <13
27 29.77 29,76 1
30 30.55 30.55 Y
31 30.50 30,55 =5
Average @ 29.63 29 .64 -1

*Source: Manitoba Hog Marketing Commission.
aSimple average prices per hundredweight.




CHAPTER IIT
THEORETICAL BASIS OF THE STUDY

I. EVALUATION OF THE TELETYPE AUCTTION

WITH RESPECT TO PRICE LEVELL

The purpose of establishing the teletype solling system was, pre-
sumably, to enhance the gross income of the producer by increasing the
price received per unit. The apparent advantage to the producer undey
the new solling method as compared to the old methods will be discussed.

Theoretically speaking, there are at least six characteristics on
which the psrformance of a hog marketing channel can be Judged. Thess
are competitivensess, cost, speed, equity, convenience, and degree of
freedom,z The last three factors are not involved in the appraisal of
prices ahd are beyond the scope of this sﬁudy. The former three fac-

tors are relevant to the price level and will be discussed in detail,

Comnetitiveness

The competitiveness of a selling method is its most important
characteristic. Ithas potentially the greatest effect on net returns to
the producer. In a teletype auction, 2ll buyers and sellers aro present

at a8 sale as they are for the traditional non-mechanized austion, such

_ _ This section drawus heavily uwpon Select Commities =i the Legige
lative Assembly of Manitoba, Livestock Marketine in Manitova (Winnipeg:
Queen's Printer, Feb., 1954),

Zlbideg p. 159,
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as the country livestock auction in Alberta,> Auctions provide an equal
opportunity for all buyers to bid on all lots. However, the teletype
systen is more competitive than ‘he public market auction ring system.,

In the public market auction, the buyers bid prices which progress
from low toward higher levels. Buyers in such auctions may be able to
take advantage of imperfect competition in the market to buy hogs at
less than a perfectly competitive price., A hypothetical example wili
demonstrate this point. Suppose a packer, namely packer A, judges a
particular lot of hogs, from the market information, is worth $30.00
per hundredweight. He makes up his mind to bid up to $30.00 in the public
market. Assume that $28.00 per hundredweight has been determined as the
initial asking price by the selling agency, and the nearest competitor
has bid $28.75. In this case, packer A could buy the lot of hogs by
paying a little higher than $28.75, say $29.00. The producer does not
get the highest possible price unless at least one of the rivals bids
the price close to $30.00. In a teletypo auction, hogs are offered at
successively lower prices, When $30.00 appears on the teletype buying
machines, packer A probably would press his buying button at that time
since he would not know that nobody else would hid a price higher than
$28.75. Consequently, the producer would receive a higher price uhder
the system of declining price offers.,

The other disadvantage of the public market auction is that "the

3

T. W. Manning, Countvy Livestock Auction a.d Market serformancs
(University of Alberta, Edmonton, Sept., 1976),
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small buyers can be discowraged from bidding aggressively.® ot When a
small buyer hopes to get mors hogs and to bid a higher price, the reac-
tion of the large firms mignt be to bid up the price to force the ag-
gressive bidder to pay a still higher pries. If the small buyer is un-
able to pay the extra high costs, he will be compelled to give up the
price competition in the auction. In this case, hog prices are influen-
ced by the bidding manipulation of the large firms.

.

In a teletyps auction, a small buyer

1

has an equal chance with the
large firms to bid for hogs. The large firms are unable to prevent the
small buyer from bidding aggressively except by buying all lots offered
at higher prices. In general, each packing plant wants to buy enough

hogs to achieve an efficient operation with the existing scale of plant.

So, it is expected that, due to more aggressive bidding, the packers will

[¢]

be forced to pay a higher price than they do in the public market avc-
tion.

In Ontario, previous to the inception of the teletype system, the
sales comnittee of the Co-operative used marketing information as a
basis on which to determine the asking prices. Following that step,
the sales staff contacted the packers individually by telephone to get

bids. During the process of recelving bids the agency was the onl
g P £ g W 5

salesman. At the discretion of the agency, the hogs were distributed
among all packers who bid the same price, Under that system the packers

h

accused the Board of freguenitly allocating h@g: gulte arbvitrarily 5

L . -
Livestoek Marketing in Manitoba, p. 168,

Do 91::
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Meanwhile, there was a feaf‘thét the &gency might overreach itself once
it obtained possessicn of a high percentzge of hogs through the assembly
points, Hogs must be slaughtered when they are reaéy for market, or
therce will be an appreciable deteri ratlon of value and reduced revenue
due to shrinkage and/or ihcreasajfsed costs. 'In this constricted sit—
uation, the Board may havé to sell hogs to the packers at a lower price
than it considers appropriate under current demtand and supply'éonditions.
The major advantage of ths teletype system_is that ali‘lots of
hogs at every location are simultaneously offersd to all pOL ﬁiial buy-
ers. Each buyer has the same opportunity to bescome the highest biddar
simply by being the first to press the bidding button. It is apparent
that unrestricted opportunity for processcrs to bid competitively on eac
and every offering at all locations, mekes possible a highly effective
degree of competition for availeble supplies, and permits a continuous
sensitive adjustment to changes in demand and supply conditions@ Tnis
ensures that the producer's hogs are sold to the highes% bidder.
| In a teletype avction, discrimination anong sellers (those
delivering hogs to essembly points in various locstions) would. be iﬁ;
possible. 211 buyers have a chance to bid on every lot of hogs offered
for sale. This also helps to insure more co zpetitive bidding on hogs.

Eohler stated that, "every processor and buyer has become more conscious

N

Meat Packers Ccuncll of Canada
Peoduats (Mo, &, 3981, Zororco, Ontars
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of his delivered cost under this (teletype) system of selling,”7 There
are perhaps two main reasons which lead to this change. These are:

(1) the existence of a significant intraday price fiuctuation assoclated
with the teletype system; and (2) the increase in delivered cost rela-
tive to the wholesaling margin.

Aecording-to Kohler, before the introduction of teletype, owing to
the uniformity of bids, a lot of hogs were traded at the same price by
the majorit& of packers.s Under the F.0.B. pricing system used by the
Ontario Marketing Board, according to spatial equilibrium theory, it is
reasonable to assume that a packer will bid different prices for hogs in
various assembly yards., The difference in prices between two yards will
tend to remain constant at the level of cost difference in delivering
hogs to his plant from two various points. In this case, most packers
would probably buy hogs at the yards closest to their plants,

After teletype, according to the primary analysis of the effect
of the teletyps selling system on short-run price variation in Manitoba,
from sale to sale within the day and from day to day, hog prices have
become more flexible.? It is probeble that the effect of teletype on

short-run price variation in Ontario would be the same as it has been in

7J° R. Kohler, Revort bv Genersl Manacer (Annval Meeting, Ontario
Hog Froducers' Co-operative, Toronto, Sept. 14, 1961), :

Snig.
9In Manitobn, the cosfficient of variation (-£4) for daily hog

pricss was 4.5 per cent in 1554 (bsfore teletype) and was 16.3 per cent
in 1967 (after teletrme). Theso figures are drawn from C, M. Lu, "The
Effect of Tcletype Seliing Svstem on Short Run Price Variation,® (An
‘unfinished Master's thesis, University of Manitoba),
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Manitoba. In order to minimize the purchase price plus delivery charge
for the purchased hogs, it is quite possible for a packer to buy hogs
at a yard far from his plant when the price is low enough to cover the
exira delivery cost.

Th2 opportunity for all buyers to bid on every lot of hogs offered
for sale and the increased price variation in the teletype system will
probably direct the packers' attention to the delivery costs for hogs
- to his plant from various yards.

Secondly, after teletype, the wholesaling margins have become
narrower. (This point will be discussed in detail in the next section.)
Suppose the delivered costs for hogs, before and after teletype, are the
same. After teletype, the delivered cost of hogs would form a higher
proportion of the packer's selling price than it was before teletype.

The cost of the live animal would become a relatively more important
item in total cost,.

Owing to the packer becoming more conscious of his delivered cost,
more producers would dsliver their hogs to the assembly yards which are
close to slaughtering cénters, since, in this way, transportation charges
would be minimized and net receipts maximized. Alternatively, the pro-
cessors would bid a higher price for hogs which are located at a greater
distance, if the extra payment was less than the extra transportation
charges for éhipping hogs to their plants from the assembly yards located
at country points., Both cases would result in a higher average return
per hog to producers.

Similarly, at the present, seven out of eight major packing plants
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in Manitoba are located in S5%. Boniface, within meiropolitan Winnipeg,
closer to the final consumer market. One major packing plant is located
at Brandon. The two centers are a substantial distance apart, Brandon
being about 130 miles farther from the final market than is Winnipeg.
Under the F.0.B. pricing system used in the teletyps auction, most pro-
cessors would prefer to buy hogs from the Union Stock Yards in St. Boni-
face if prices were the same. The prices in St. Boniface would logically
be higher than thoss in Brandon.,

In Manitoba, before the inception of the teletype system, many
farmers® hogs were sold by truckers who picked up hogs at ccuntry points
and delivered them to processors on behalf of the producers. The pro-
ducer had the right to instruct the Public Service Vehicle trucker to
deliver his hogs to a specific commlssion firm in the public mavket or
to a particular plant,

No figures or analysis are available to indicate the percentsge
of the hog growers who instruct the truckers to deliver to specific

o ¥

firms in Manitoba, According to Rackham's 'urvvy,lo more than 80 per

4]

cent of Ontario hog growers did not instruct the trucker to deliver their

e

nt or commission firm, Similarly, it is prol

4]

hogs to any particular pl
able that most Manitoba hog producers did not know, at the time the ho ogg

9,

left their farms, where or to whom the hogs would eventually be sold,

In sssence, a lot of livestock could be delivered %o any plant at the
10 o s
T. S. Rackham, Hog Marketinz in Grev Country, Onbaric, April,
1950 (Dept. of Agriculture, Ottews, April, 19452), pp. 13-%,




48
discretion of the trucker. In this case, a packer might pay a worthwhile

borus to truckers to induce them to ship farmers' hogs to his plant,

OQ
o
w
ot
O
]
[¢]
-3

®The benus might coms cut of the shipper's receipts throug!
. . . . phd .

price for the livestock delivered.® If this happened, 1% would noi

be surprising if the priées received by farmers were relatively lower

than they would have been in a perfectly c0upet1t1v@ marketd,

In 1965, a voluntary “teletype system was establlshad in Mani toba,
The commission levies thiriy cents per hog on a11 hows of Helitoba
origin, The method of selling hogs through a commission flrm, located
in the public stogkyards, has besn abandoned voluntarily Ihis was to
be expected since there would be nothing to gain in paying extra public
market charges in addition to the thirity cents. At present, only two
main market channels exist, Based on the last three years' records,
about 60 per cent of Manitoba-raised hogs were sold through the voluniary
teletype auction. The substantial percentage of the hogs marketed by
teletype ensures a competitive market which acts as a price setter in
the Provinca.

The alternative selling method is through the hog producers theme
selves consigning or deljv ering and selling directly to the packing plant,
After the int
had to be a

of hogs. In

that of the producers many of whom produce relatively small
¥

11

ldvastork

Ierketing in Manitoba, p. 165.
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hogs. Direct selling is seriously lacking in competition since the pro=-

ducer may not be very well informed about current market prices. He
also is often not a good bargainer even if he is well informed.,

In the annual report of the Commission, during the week ending

March 18th, 1966, 8105 head of hogs were sold by 1310 producers who

®
(4
!

patronized the teletype system. The average number of hogs per consign=
ment egqualed 6.2 head. Meanwhile, 4907 head were sold by 509 producers
direct to packers. The average number of hogs per consignment was 9.6
hezd.}? The frequency of sales by the producer who sells directly io

packers is probably greater than that by those who patronize the tele-

type systenm,

Even if the producer himself is nsarly equal to the buyer res-
pecting both bargaining skill and markebt information, the hog price of-
fered 1s more or less based on the price established by the public ma

ket. The telety competitive in bidding than is the
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ment of the teletype selling system, the general price which was set
by the teletype would be higher than that set in the public market. As
a consequence, the private treaty method of selling hogs, negotiating

between individual farmer and the packer, would tend to be higher, too.

Cost of Marketing

Net returns to producers equal the hog price minus the costs of
marketing. The 1ower‘the costs, geteris paribus, the higher the net
returns wouid be. Since it began operations, the Ontario Board, accord-
ing to its financial situation, has levied variously from forty cents
to fifty-cne cents per head. The Manitoba Commission levies thirty
cents per hog for all marketed hogs. Based on these two single figures,
it is hard to evaluate the effiéiency of the teletype systen réspecting
the costs of marketing. It is better to evaluate by comparing the po-
tential costs of various mafketing items among the alternative marketing
channels,

The Select Committee of the Legislative Assembly of Manitoba noted
that "the costs of marketing through different channels is largely a
reflection of the physical efficiency with which the function of as-
sembly, transportation, and selling, are carried out.“13 Following
this definition, it 1s assumed that the components of the marketing costs
are the costs of transportation, physical facilities, and selling costs.
An approximate comparison of these costs for each marketing channel such
as by direct sales, by commisszon agency, and by teletype auction can

be mads,

1 vestonk Marzeting in Manitoba, p. 160.

4
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Transportation costs are defined here as the cosis of transfer-

ring hogs from farm to packing plant. In selling by producers themselves,
the hogs may be shipped directly to plants, to buyihg stations or to
private yards. The transportation cost need not be minimized in this
way. If the farmer's hogs are shipped by truckers and sold directly to
plants, the producers have to pay trucking charges at regulated rates
which include the trucker's profit. This may cost less than if preducers
delivered their own hogs. In selling through commission firms as well as
teletype auction, the hogs are unloaded at the assembly yards first (ex-
cept that about 40 per cent of teletype auction hogs in Manitoba are
sold "On car or truck en route"), After completing the negotiation
between the selling agent and packers, the hogs are reloaded for ship-
ping to plants. As a consequence, additional handling costs are incurred.
To the extent this occurs under the teletype system, transportation
costs are iﬁcreased°

| Concerning the costs of physical facilities, if the farmer's hogs
are sold through the Commission firms located at the stockyards, the
farmers have to pay yardage of fifteen cents per head and insurance
against fire at one-third cent per head. They may also pay the cost for
bedding hogs, $1.00. per pen per night@l4 When the hogs are sold through
teletype auction, the farmers also have to pay the costs mentioned as
part of the levy on all hogs. In a teletype auction, electronic bidding
replaces personal. negétiation. Ercl. sale is usually completed in less

than thirty seconds. The hogs can be sold quickly and this minimizes

Wria., o 265,
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the time hogs are held in the yards. Feed costs do not depend on rapidi-
ty of sale. In the case of direct sales, the producers avoid paying the
costs of yardage directly. If the price the farmer receives at the plant
is lower than that in public market by the amount of yardage, they pay
for it indirectly.

In regard to the costs of selling: 1if the hogs are sold through
truckers, the producers may pay truckers implicitly or indirectly for
the service of performing the selling function on their behalf. No evi~
dence is available to show the amount of implicit payment, but it is
possible that the amount is greater than the recognized selling commis-
sion. In the public market, the selling commission rate for small lots
was thirty cent per head (if over 250 pounds, seventy-five cent per head).
The commission rate for straight carloads was $20.00 plus ten cents per
additional one hundred pounds over 16,500 pounds,15 In the teletype
method, the selling function is performed by electronic auction and con-
siderably less labour is required to negotiate sales. The payments for
staff salaries of the Board or the Commission should be moderate though
the cost would almost certainly be higher than for direct deliveries.

The buyer's time is valuable., The selling cost will be affected
by the buyer's time. The larger the volume of buying within a unit time,
the lower the cost of buyers' salaries. Usually, an individual farm has
only a smail nurber of hogs to sell. Purchase in small lots will require

more of the buyer's time. Xn contrast, in a teletype auction, a buyer

By s -
l'jlgﬂ—gag po 46[‘!'6
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does not need to spend much time in bidding.

Considering the over-all costs of marketing by different methods,
costs by teletype should be lower than by selling through truckers and
through commission firms. It might be higher than for direct sales by
producers. However, the higher cost could be offset by the advantage

of a more competitive selling mechanism,

Under the rail grading system, hog producer's revenue is detere
mined by the unit hog price and the carcass yield of animals. Price it-
self is affected by hog grade which is determined by a2 government grader.
Howaver, the hog quantity and quality are partially influenced by the
speed with which hogs move through a marketing channel from a farm to a
slaughtering plant. If hogs are shipped in a manner to minimize tims
enroute, the shrinkage, injury, and brulsing from the movement will be
a minimum. This helps to insure the carcass will be of the highest
quality and of maximum value per hundredweight. It also helps to maxi-
mize the carcass yisld, also necessary in achieving maximum returns io
producers. The question then is how to speed up the dslivery procass.,
The Select Committee of the Legislative Assembly of Manitoba suggested
that, "to achieve maximum spsed it is necessary to market livestock by
as direct a rouis as possibleﬂ16

As menticued previously, the compulsory direction of hogs to as-

6_
Ihic., p. 16¢C,
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sembly points commenced in 1957 in Ontario. After the teletype system
was introduced in the Province, the compulsory direction of hogs was
continued. The packing plants are scattered over thé Province and live-
stock are slaughtered at several points. In order to provide convenient
points of assembly for all producers, forty-nine assembly yards were
strategically located threoughout the Province. The distribution of
these yards' locations depend on the density of hog production and the
location of.packing plants but they may not result in minimum overall
delivery costs.

Perkin reported, "a group of producers . . . were oppused to the
marketing plan because they clg}med the extra expense and excessive
shrink experienced in shipping through assembly yards compared to ship-
ping direct to plants made the plan too costly . . . 17 A hypothetical
diagram will be used to explain this statement.

| In Figure 2, it is assumed that Farmer X is located near packing
plant Z. From an economic standpoint, Farmer X should deliver his hogs
directly to packer Z. Direct sale minimizes the possible losses from
.handling and enables the farmer to obtain top yield and top grade for
his hogs. Under the teletype system and tﬁe compulsory direction of
hogs, the hogs must be shipped from the farm to assembly yard Y, or other
yards, where they are unloaded and mixed with other hogs and then re-

loaded. Aftsr the longer distance of shipment, a waiting period in the

1 X '
“7G. F. Perkin, Harketine Milestones in Ontario 1935-1950 (To-
ronto: Ontario Dept. o igriculture, 1962), p. 59,
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yard, and the exira unloading and reloading, the farmer may receive a
lower yleld and grade than he formerly did. As a consequence, the
farmer's return may be reduced. In this particular case, the compulsory
delivery to the assembly yard leads to unnecessary delays.

[ Packing plant Z
Y : \
Farm X .ﬁfl O Assembly yard Y

FIGURE 2

- SPATIAL RELATIONSHIPS BETWEEN
ASSEMBLY YARD, AND PACKING PLANT

In Manitoba, two main methods of asssmbling and selling hogs are
used by the Commission. These are: (1) individual consignments assem-
bled into sale size lots; and (2) "On truck or on car (rail) en route®
sales. The "en route® type of selling hogs has the advantages of both
the teletype auctions and direct sales. In this method of assembly, the
hog growers ship livestock to a packing plant diresctly. They may keep
the bhandling costs to a2 minimum. On the other hand, bscause the tele-
type auvction is more competitive in bidding, the producers may receive
a higher price. The Fen route" type of selling has bscome increasingly
popular. During the fiscal psricd April 1966 to March 1967 approximately
- 35 per cent of all selling by ths teletype auction was handled in this
manner, In the 1967 fiscal year, 45 per cent of hogssold through the

teletype auction were sold in the sams way,lg

1.

8, .. N
Hanitoba Hog Marketing Commlssion, Third Anmval Revordt (Winni-

peg, March 1968).
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The "en route® selling method should perhaps bs adopted in On-

tario.

JI. THE THECRY OF SPATIAL EQUILIBRIUM--A REVIEW OF
SAMUELSON'S SPATIAL EQUILIBRIUM MODEL

As stated earlier, the price differentials between Toronto and
Winnipeg will be used as a basis for estimating the effect of the tele-
type system on hog price levels. Theoretically, how large ought the price
differential bestween two markets to be? This question can be answered
by the theory of spatial equilibriwm.

The first known attempt to analyze the effects of space on econo-
mic activity was made by Von Thunen in 1826. Other early basic location
studies were written by Ohlin (1933), Hoover (1937), and Losch (1944).19
The greatest shortcoming of these pioneers' works is the fact they are
Rgeneral® and incapable of handling specific problems in the real world,
Since 1950, there has been a proliferation of studies in spatial 8¢ono-
micsezo In the meantime, other economists had begun to formulate opera-
tional models with simplifying assumptions which are capable of solution.
Various spatial models of varying degrees of complexity have been devel-

oped. These approaches to the analysis of spatial price systems and

19
R. M. Isuthold and D, L. Bawden. An Annotated Bibliosraphy
of. Spatial Study (Research Report 25, Sxperiment Station, College of
Agriculiure, University of Wisconsin, Aug. 1955). ‘

20
Ahid .
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interregional trade structure wers, more or less, derived from Enke“SZl
and Samuelson®s?® works, The basic concepts of spatial equilibrium which
are relevant to the price differential, will be reviewed briefly. Fur-

ther, in order to mest the specific problem in this study, the modifica-

tion of Samuelson's model will bz made in the next sestion.

\
Enke's Formulation

In the general price equilibrium theory, it is assumed that both
the sellers and the buyers are located at one market. In the real com-
minity, some areas are sulted to produce certain commodities which 4n
other areas would be unprofitable or impossible to produce under the
restrictions of climate, resources, and institutional limitations. Cone
versely, these areas may be unsuited %o produce other products which are
required by the people within the region. Naturally, interregional trade
or even international trade will take place,

In 1951, Enke23 posed a problem concerning equilibrium among Spa~-
tially separated markets. The problem involved is the following:

There are three (or more) regions trading a homogsneous good,
Each region constitutes 2 single and distinct market. The reglions
of each possible pair of regions are separatede-but not isolatede-
by a transportation cost per physical unit which is independsnt of
volume. There are no legal restrictions to limit the actions of the
profit-seeking traders in each region. For each region the funetions

21 g

en Enke, "Bquilibrium &mong Spatially Separated Markets,®
Vol. 19, Mo. 1, Jan. 1951), pp. 40-7.

i

norde Review (Vol. 42, No. 3, June 1952), po. 283-303.
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which related local production and local use to local price are
known, and consequently the magnitude of difference which will be
exported or imported ai each local price is also known. Given these
trade functions and transportation costs, we wish t0 ascertain:

(1) the net price in each region; (2) the quantity of exports or
imports for each regicn; (3) which regions ex xpors, import, or do
neither; (4) the aggregate trade in the commodity; and (5) the
volume and direction of trade belween each possible pair of

regions. . .

Enke demonstrates that it is mathematically possible to obtzin a

solution to this problem by using an electric circuit as an analogue,

The Basic Concepts of Sarmelson's Spatial Eaullibrium Hodel

In 1952, Samuelsongzy proceeding from Enke's formulation, cone
verted the transportation problem with deménd and supply functions into
a maximization problem of equilibrium analysis. He introduced the con-
cept of Net Socizl Payoff (NSP) into the problem, Ee tried to determine
what the final equilibrium price in each region would be and the corres-

ponding quantities and flows involved in order to maximize the net social

payoff,
Samuelson's model involves two baesic congepts, i.e., (1) NSP will
be maximized when the post-trade price differentlal equals the per-physi-

cal unit transportation cost; and (2) NSP will be maximized when the to-
tel transportation cost of all shipments is minimized., These two statem
ments will be ilnterpreted by the following sieps.

(1) In a back-to-back disgram for two regions; Rezion A(R,) and

Region B(Ob) the horizontal axis of Rb9 BG, is lower than that of R

2L
Samuelson, on. git,

SmY Eelh postaeos
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0A, by a vertical distance GO (see Figure 3). The amount of GO just
equals the unit transportation cost between R, and Ry (T, ). If R, and Ry

were completely isolated, there would be no trade carried out. The pri-

ot

ces of a particular commedity, namely good X, would be determined by

the demend-supply conditions in each region. The equilibrium prices wouvld

i £ & P ®
be OPé in Ra and GPb or GO + O b in Rb

(2) If R. and R, are’separated but not isolated, then the higher

a
relative price in Ry mekes the price qifferentisl greater than GO, and

this would encourage the profit-sessking traders to ship good X from Rg

%o By. InR,, the supply curve S,5, will shift backward (decrease) to
5,5, The price goes up to OPQ, In Rb9 the supply curve Sbsb will

shift forusrd (increase) to 8, Sy'. The price falls to GP, in Figure 3.
The difference betwesn the amsunt of demand and supply at any price
alled the excess demand (ED) and the difference betwesn the amount of
supply and demand is called the excess supply (ES). The ED function of
Ry (in terms of the right-hand quadrant) and the ES funcition of Ra have
been drawn in Figure 3. These functions have theif zero points which co-
inclde P and P, , respectively. These two curves are like two forces
pulling in opposite directions. They are balanced or in equilibrium at a
particular price, if Ta,= 0, at which the amount of ED equals the amount
of ES. In the equilibriun situation, PyB units of the comrodity will be
to Ry. Graphically, bbft, P E, and aa' are identical in

nd at
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price or
transporta-
tion cost

Region B

quantlity of good X

quantity of good X

FIGURE 3

INTERREGIONAL EQUILIPRIA IN FRICES AND QUANTITIES
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the sum of algebraic areas under the ED function and under the ES func-
tion which are opposite in algebraic sign°25 Mathematically, expressing

the ED function by £(ED) and the ES function by £(ES), the gross social

()

payoff would bes

.

j zi‘(ED) dx - J);Ef (ES) dx

GSP
Fo

i

= PGER, - (- PSER,)

= PbEPa

In the Figure, the area under the ED function, down to the equilibrium
price line P E, equals the trizngle POEFE; the area upder the ES function
(actually, social payoff is indicaied by the area ahove ths ES function,
up to the equilibrivm price line P E) equals the negative value of the
triangle P EP,, The gross social payoff would be equal to the triangle
PEP,.

(b} In the previous steps, it was assumed that T,p = 0-  Evident-
ly the transporting cost plays a dominant role in the field of the spa-
tial equilibrium problem. The cost influences the amount of interregion-
al trade, the price differential and the magnitude of the net social pay-
of £ (NSP)., Samuelson gave the definition of NSP as: NSP = GSP - Te0326
He tock NSP as a criterion to examine the optimum interregional itrads

pattern.

25713d., p. 288,

251114., p. 290.

Lot teateal
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Based on Samuelson's idea, Judge and Takayama27 build up a dia-
gram to show how the transfer cost is introduced into the problem. The
diagram has been slightly simplified for this study and is shown in
Figure 4.

This Figure was developed by ralsing the horizontal axis of Ry
from BG to B0 which is on the same level as the axis of Ry 'at OA, and
raising the ED, to ED,' by a vertical distance P P, 7, which at the same
time equals the transportation cost GO or P P 7. The vertical distance
OF,' corresponds to GP, which is equivalent to the initlal equilibrium
price in Ry.

(5) The concept: RNSP will be meximized when the post-trade price
differential equals the unit transportation cost" will be interpreted
graphically,

Case I: Impitial egquilibrium situation, no trade takes place.

(a2): price of good X in Region A (Pha) equals OF,

(b): price of good X in Region B (}hb) equals OP. !

{¢): prics differential between R, and Rb(PDab) equals PP ¢

(d): Gross social payoff (GSP) equals zero

(e): Total trensportation cost (TTC) equals zero

(£): Unit transporiation cost (UTC) equals PPl

{g): HNet social payoff (NSP) equals zero

27
T, Takayama and G, G. Judge, *Ip
FProgramming,® Journal of Farm Fconowies (

pp. 67-93.

atial Equilibrium and Quadratic
Vol. 46, No, 1, Feb, 1964),
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Case II: If Oq® units of good X are shipped from Ry to Ry

(a): B =o0P."

Ry a
(v): Phb = OP,"
: = wp u ! = gT
(¢): PD =P P ">PP ! = U
(d): GSP = P,FF'R!
(e): TIC = UTC . Oq® = P{OPO“oOqga = PONN’POg \
(£): HNSP = P FUP, + P'N'FIR,? = the areas shaded by the vertical

lines.
Case III: If 0g° units of good X are shipped from R, to Ry
(a): Eha = OP,
(b): er = OP_?

(¢}: P, =P P ' =UTC
oo

ab
: P = A #
(d): asp FéEE Pb
)
(e): TIC = P,P,t0q = PEE'P I

(g): NSP = P,EP, + B 'E'P* = max, = the areas shaded by the
ovligue lines.
Case IV: If Og®' units of good X are shipped from Ry to Ry
(asb): PRa =R, = OPOM |

it b

(e): PD 0 < UTC

ab =
(d): GSP = PaHPO“ + PO"“ HPbV
(e): TTC = PEKK*POQ

~{g): NSP = PEP + PoﬁEsyb@ - (EXH + HK'E?1)

= the areas shaded by the obligue lines plnus

the areas shaded by the horizontel lines.
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It is evident that when the NSP is maximized, in Case IIL, the
price differential just equals the unit transportation cost,

The second basic concept of Samuelson's model is that when the
total transportation cost of all shipments is minimized, then the NSP
will be maximized. The problem is how to minimize total transportation
costs. The transportation model of the linear programming form provides

a suiteble procedure to follow in solving this problemaz8 The discussion

of this part, which is beyond the scope of this study, will be omitted.

ITT, THE APPLICATION CF SPATIAL EQUILIPRIUM THEORY

Hog Wholesale Price Differential Betwesn Toronto and Winnipes

From the economie and technical standpoint, after innovation of
the refrigerator car large volumes of meat shipment become pOSSibleeZ9
During the time period of this study, the private meat trade in Manitoba
and Ontario faced no legal restrictions with respect to the marketing of
hogs or pork. It was estimated earlier that on the average from 1957 to
1966, 61 per cent of the hogs sleughtered in Manitoba moved eastward in
carcass form.o0 Among them, a substantial proportion was presumably ex-

ported to Ontario.

28, . .
£. O. Beady and W, Candler, Linear Frogrommine Methods (dmes:
The Towa State University Press, 1958), Chapter 10,

29Faeulty of Agriculture and Home Econcmics, University of Mani-
tobe, Principles ard Practices of Commercial Farming, Winnipez, 1951,
p. 390.

0
3 See Table IT in Chapter II.
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Based on Saruelson's spatial equilibrium model, the pork whole-
sale price differential between Toronto and Winnipeg should be equal to
the meat transportation cost betwesen these two merkets. Under the as-
sumption that the price levels and transportation costs were constant
and using WpWp' to represent the wholesale price level in Toronto and
WWWWﬁ to represent the wholesale price level in Winnipeg, we can express
these two price level lines diagrammatically as being horizontal and
parallel with each other (see Figure 5). The vertical distances, OVip
and owwm indicate the average wholesale price level in each market resé

pectively. The vertical distance beitween these two lines is wiww which

4

v

equals the unit meat transporiation cos

[y

2

Relationship Between Wholesale Price and Farm Price

In this study, it is desired to analyze the hog price differen-
tials, at the farm 1evel, between Toronto and Winnipeg. Even though
there were no legal restrictions on inter-market trade, it would not be
economical to ship hogs in the live form. During the last decade, only
a negligible number of live hogs have been shipped between the two mar-
kets. For example, in 1966, only 447 head of hogs were exported from
Manitoba to Onterio, and 301 head were exported from Ontario to Manitoba.
Theoretically, the live hog price differential should equal the unit
livestock transportation cost, Actually, only a small proportion of
shipments were in the form of live hogs. If the area hog price patierns
were uniform wilhin the ?Tovinc53 then the provincial average price dif-
ferential could be indicated accaratély by the price spread which was

estimated from & small proportion of shipments. In the real situation,
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the farther the farm distance from the slaughter plant, the lower the
hog price would be. The average live hog price differential over the
entire Province is not necessarily equal to the average livestock trans-
portation cost of a small prOportion within the Province. It is not ap-
propriate o usz the freight rates for live animals as an indicator of
the equilibrium live hog price differential between these two markets,
Therefore, it is inappropriate to apply Samuelson's model directly in
this study. The model must be modified.

Typically each marketing firm adds various utilities, such as
time, place, form, or possession utilities, to the farm products. The

total marketing margin between the farm and the consumer is the aggre-

gation of merketing margins of the various firms in between. The demand
for the farm product can be derived from the consumer or intermediary

31

demand functions,
Meat packing companies in Canada perform two major marketing funce
tions: (1) processing of live animals and (2) wholesale distribution of
32 .
carcasses, The price margin between the packer and the farmer is equal
to the wholesaling margin including the processing cost and the packer's
profit. In other words, wholesale price = farm price + wholesaling mare

gin, or farm price = wholesale price - wholesaling margin.

: B‘V L. Sorenson, Agria 1
University, 1954), pp. 230»& and Fo L. 1homs:n and R T, Poo Aer
tural Price (2nd ed., McGraw Hill Book Co, Inc., 1952), pp. 51“53

2 X .
3 A, W, Wood, ua?kﬁti“
(University of Manitoba, Winnj
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The Modification of Samuelson's Snatial Fauilibrium Model

Samuelson's model states that the price differential for a homo-
geneous commodity is equal to the unit transportation cost between itwo
regions. Suppose there exist two different marketing systems for the
same commodity in two markets. If we uzke the effect of the marketing
system on prices into consideration, then the spatial equilﬁbrium model.
should be modified so that the price differential equals the sum of the
transportation cost plus the effect of the marketing system.

Algebraically expressad, the price differentials could be written
as follows:

Toronto pork price = Winnipeg pork price + meat transportation cost

or

Toronto live hog prics + wholesaling marketing margin = Winpipeg live
hog price + wholesaling marketing margin + meat transportation cost.

If the vwholesaling marketing margins in the two markets are the same,
the Toronto live hog price equals the sum of Winnipeg live hog prica
and the meat transportation cost. The actual margins in the two markets
are, however, not necessarily the same.

On the basis of this argument, an analysis was made of the hog

price differentials between Toronto and Winnipeg previous to and subse-
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quent to the setting up o 1ling systems in the two mar-

kets, This was done under the assumptions that (1) the Toronto and Wine

interregional trade; (2) in order to avoid extra shrinkage and bruising,

shipments are made in the form of hog carcass rath
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the inter-market movement of product is initiated by the packers; (3)
since the nationally-organized packing companies own the slaughter
plants in each area and they presumably adopt the same processing tech-
nique in all regions, the processing costs in both markets are the same:
and (4) the transportation cost is known and given.

This study involves the time period from December 1958 to June
1968, The time series of hog price spreads between Toronto and Winnipeg
have been divided into three periods, i.e,, Period I (before teletype),
Period II (beginning when Toronto set up teletype) and Period III (be-
ginning when teletype was establiched in Winnipeg).

In Figure 5 the lines Wrlp! and W' represent the hypothetical
average wholesale carcass prices, received by the packers in Toronto and
Winnipeg, respectively. The lines FTFT' and FF.! represent the hypo-
thetical average farm prices, on a carcass basis, which are received by
the farmers or are paid by the packers in the two markets, These two
lines are derived from the wholesale price lines, WTWT’ and W', by
subtracting the wholesaling margins,

In Period I, the wholesale carcass price differential betwean
Toronto and'winnipeg is ow& - Owﬁ, or equals the vertical distance waw.
The amount is equal to the unit meat transportation cost, As indicated
earlier, a large portion (61 per cent) of the Winnipeg hogs are shipped
eastward in the form of carcass meat. If the price spread is greater
than the unit transportation cost. profit-seeking traders would ship more
meat from Winnipeg to Toronto. On the other hand, if the price spread

is less than the tvans: svtation cost, it would discourage the traders
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from moving meat. The amount of shipments would be adjusted depending
upon the transportation cost and the demand-supply conditions., Finally,
they are balanced at a particular price when the price differential,
w&ww9 eguals the unit transportation cost.

During the first period, the hogs were sold by private treaty in
both markets. Under the assumption that the processing cosis were the
same, the packer's profits would be expected to be the same. Consequent-
ly, the wholesaling margin (MM) or the sum of the packer's profits and

the processing costs would be the same. In the Figure, the vertical

distances of WyFq and W Fy should be identified. Knowing OW Wp = OW,; = T.C.
and My, = M, we can obtain the result of OFp = OFy; = T.Co,  since
pr« el O‘YI“7 = (O‘LL‘\ = m‘h) had (Oyfi'ry o= }fi ) + (}L"II) bl Mlﬁw) = OFT L OFW -+ 0 = To.ﬂa

In other words, the hog price differential betwsen the two markets at
the farm level is equal to the meat transportation cost.

In Period II, when teletype was intrcducaed in the Toronto market
it is expected that wholesale price would remain at the same levels since
those prices are determined by interaction of supply and demand forces
at the level of sale to the retail itraede. The inter-market wholesale
price spread would continue equal to the cost of tranmsportation., Assu-
ming that teletype selling made condltions more competitive in the To--
ronto market, the packers would be forced to bid more aggressively for
hogs and thereby to pay higher prices to the producers. Since this in-

creased competition would not change the state of compeiion among re-

{_\J

tailers, the packer sslling prices would not bs affected. The packers

would receive the same prices from the reteilers as they did in Reriod I,
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Packer profits would be reduced unless they improved their processing
techniquas and reduced their processing costs. The marketing margin in
Toronto would be less than that in Period I,
Doring the same period, in Mani‘oba, the hog marketing method did
not change, the marketing margin might be expected to remain at the same
level. Therefore, the marxeting margin in Toronto would be less then

that in Winnipeg, i.e, < Miz If Ofp = OW= T.C. and MMy < M,

then (OFT - O-WJ > T.C,

U

Since O-"?T = O“tw (OWT - I‘ﬂiT) = (OWW - E’.’Iw) + (M:’LI\ - M:iw)

fl

had v ."' = o\so A8
O}.?T O.\w"}‘(ﬁ) T.C. or

(]

OFT @ OFW= TeCo + A -3

The size of A would indicate the quantitative effect of ths Toronto tele-
type sySer on bog prices

The inauguration of the teletyps auction method might be expec-
ted to result in a decreasc in the packer's profit and an increase in
tﬁe farm price. If these conditions actually held, the live hog pric

spread between these two markets would b greater than the meat trans-

3

portation cost. This outcoms conflicts with the Samuelson model, since

the price effect in Toronto is not transmitted to Winnipez (i.e., a riss

in Fy until OFp - OFy = T.C.).

The live hog price differential during this period was in fact

greater than the meat tr

)
chr

nsportation cost. The Hinnipez nackers had two

alternatives. First, t%ny could chosse not to ship additienal pork o

Toronto. In this case thsy would coninus to receive the sams anount of

marketing margin, ?@ﬁ}h sse Figure 5) as they 2id Io Parioed I. Altey-
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natively, they might ship more meat to Toronto. They might have the
greater gross marketing margin WpFye At the same tima, they would have .
to pay transportation cost for the extra shipments. They would then
have the net marketing margin Wy Woly = Wyl = W Fy when WTWW = T.C.
They would receive no more than they would under the first alternative.
There would be nothing to encourage the Winnipeg packers to ship more
meat to Torqnto unless the price spread was greater than the sum of
transportation cost plus the effect of the teletype system on hog prices.

On the other hand, if Toronto retailers went to Winnipeg to buy
meat, they would have to pay the wholesale carcass price, OWW, to Win-
nipeg packers and to pay T.C., Wty The total payment would be OWr>»
They would make no profit on the transaction. There would be no induce-
ment for anyone to undertske extra inter-market shipment to gain from
arbitrege,

In short, the Toronto packers were compelled to accept a reduc-
tion in profit levels as a result of the establishment of the new selling
system. In this particular case, the Toronto-Winnipeg hog price differe
ential equalled the sum of the meat T.C. plus the effect of the teletype
selling system on hog prices. This measure is derived from but does
not eonflict with Samuslson's model.

In Pericd IIT, the teletype selling mechanism was operating in
both Toronto and Winnipeg. The Winnipeg packers were also foraed by
the introducticn of competitive bidding to pay a higher price to the

producers. The efrfest of the teletype system on hog prices in Toronto
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was then paralleled in Winnipeg. The Samuelson model again applies.

The price differential just equals the transportation cost,



CHAPTER IV

EMPIRICAL ANALYSIS

The Magnitude of FPrice Differentials between Toronto and Winnipeg

The average price spread between Toronto and Winnipeg for Period
I, based on the Samuelson spatial equilibrium model; is expected to be
equal to tranéportation cost (T.C.). In Period II, based on the modified
spatial eguilibrium model, tﬁe price spread is expected to be greater |
than T.C. In Period III, if there is no significant difference between
the effects of the teletype system in the two markets, then the price
spread is expected to be equal to T.C. These hypotheses will be tested
by the technigue of statistical inference.

For this purposs, the null hypothesis will be set up that the
price differential equals the transportation cost in each period. In
Periods I and III, the alternative hypotheses would be that the price
differentials werse not equal to ths T.C., In Pericd II, according to the
modified spatial equilibrium model, it is expected that if the price
spread was not equal to the value postulated‘under the null hypothesis,
then its value would be larger than the postulated value., The alterna-
tive hypothesis would be that the price spread is greater than the
transportation cost.

In testing the hypotheses that the mean differences have a certain

-

% ang

o

value, the following theory will be employed: if o, are the mean

of two large independent random samples of size n, and Ny, the sampling

et

distribution of the statistic ¥ - ¥, can be approximated closely with
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a normal curve having the mean differencegfl-,ﬁé and the standard

deviation J 072,/L, + %, » where // and ./, are themeansof the
corresponding populationsfrom which the two samples were obtained and
¢i*and (.* are their respective variances,-
Tests concerning mean differences are based on the statistic =,
value of which is defined as follows:
T2 S Ay
A/ur S, + S,

. The method for testing the hypothesis can be expressed in terms of the

!

critical region. If the calculated Z value is greater than the confi-
dence limitsfor falling in the critical region, the hypothesis will be
rejected; otherwise the hypothesis will be aecepted% A critical region
for which the significant value of « equals § per cent has been chosen
for this study. The value of X = 5 per cent is quite arbitrary here
and some other value might have been selectsd. However, this is the
value of o most commonly used by applied statisticians°3

In Period I, Toronto and Winnipeg weekly average hog prices werse
$25.34 and $23.17 per hundredweight respsctively (see Table III) and the
price spread was $2.17. The average rail freight rates on fresh pork

cuts from Winnipeg to Toronto, minimum 30,000 pounds carload, was $2.18

Jo E. Freund, Modern Elementary Statistics (3rd ed., New Jer-

1
Pt IN

sey: Prentice-Hall, Inc., 1567}, p. 254,

el
e JO
Ibid., p. 235

37. a. Eoel,; Flementery Statistics (New York: John Wiley and Sons,
Inc. 1952), pe 105,




er hundredweight, The net price SDTG&C}, rice spread minus trans O =
p = o p

kA Y

tation cost, was negative ons cent per hundredweight., The one cent

difference was equivalent to «0.,034 in a standard normel distribution
table. The absclute value was less than the critical Z value, 1.96, at
the level of significance = 5 per cent. It fell within the confidence

ce spread of zero

e

L .
interval. The difference bstween the expected net er

and the actual net price spread of negativs on

4]

cent, was sc small that
1t gould wesll bé attributed to chance. It is safe to say that ths dif-
ference was not statistically significant and to accept the null hypo-
tﬁesisg

In Period II, the weekly average net price spread was fifty cents
per hundredweight. Substituting this figzure inio the formula of the
Z statistic, the estimated Z value was 2,569, This value is greater
than the critical Z value, or the confidsnce limit, 1.6, Statist tically
speaking, the difference bestween the expected and the actual value was so
large that it could not reasonably be attributed to chance. The net

spread of fifty cents was significently different from zero. The null

hypothesis is the

"‘S

efore rejected. This is equivalent to the acceptancea
of the alternative hypothesis that the price spread is greater than the

transportation cost. Accepiting the alternative hypothesis implies thai

Tete

the teletype system in Toronto has a ¢

gnificant positive effect on the
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three cents pé? bundredweight. This difference was 50 =small it could
easily have occurred by chance and therefore the null hypothesis is ac-
cepted. It implies that there is no significant diffevence between the
effects of the telelypes system in the two markets. The significant ef-
fect of the teletype system in Toronto has been demonstrated for Periocd
IT. Similarly, the results of the analysis of prices in Period III in-
dicate that the teletype system in Winnipeg also has a significant ef-
fect on hog prices.

The monthly average hog prices have been used to check the Dre-
cision of the estimation. Table IIT shows that, during the same periods,
the monthly average prices nearly coincided with the weekly average
prices. Based on these two sets of data, the same expscted results have

been detected.

The Freguency Distribution of the Nebt Price Spreads Between Toronto and

In the above calculations the average prices, or the mean of the
price for each period was used to estimate the effect of the teletype
system., The use of the mean has the disadvantage that if most of the
?rices are falrly low, but there is a small percentage of very high
prices, the mean may not be a good indicator of the price level, The
median is somelimes botter than the mean as an indicator of whet is popu-

ngasuremants ig

f

larly meant by the price level., Tae median of a satb

Q

defined as the middle measurement. The median hasg the desirable property

that the probability of a sample value exceeding the population median
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is one half, As a result, it is possible to design msthods for testing
hypothetical nuibers of the net price spreads by the Signatest,5

As stated earlier, the price spread should be equal tc the trans-
portation cost or the net price spread should equal zerc. Actually,
among 612 pairs of observations in this study, for only one pair was the
price spread and the transportation cost exactly equal (see Teble XV).
There exists a stochastic disturbance (or error) term in each pair. Ac-
cording to Professor Johnstonsé there are three possible ways for errors
to occur. These are: (1) many of the factors which affect the magnitude
of the price spread will not be quantifiable, and even if they are, it is
not usually possible in practice to obtain data on them all; (2) there is
a2 bssic and unpredictable element of randomness in human responses which
can be adequately characterized only by the inclusicn of a random variable
term; and (3) a third source of error lies in errors of observation or
measurenant,

‘ It is generally assumed that error terms are subject to a normal
distribution, a symmetrical distribution, with a zero mean and a constant
variance@? Similarly, the distribution of the errors which are asso-
ciated with the net price spreads, is expected to be a symmetrical dis-

tribution. The distribution of the error would be centered around the

Slnid., p. 172,

J. donnston, Bceononatric Metheds, Melraw-Hill Bock Co.., Inc,
. = . 2 8 3 2
New York, 1963, pp. 5-8.

"Ivid., p. 9.
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expected net'price spread. As a conseguence, the number of the positive
NPS and that of negative NPS are expected to be equal. To test the
equality of the number of positive and negative HNPS values the technique
of the Sign-test will be employed and the Z statistic will be used as
the criterion.

The Z statistic used in this study is:

_ X.=.0D

T Japaq
in which the variable x represents the number of the positive NPS, and
the total number of the observations in each period is denoted by n. The
symbols p and g represent the probability of a positive and negative NPS
respectively. They will be obtainea when an observation is taken. The
hypothetical frequency of the positive NPS in each period is denoted by
np. The value of 4yNpq represents the standard deviation of the fre-
quency distributionos ‘
To deal with the specific problem of tésting the theoretical
hypothesis that the number of positive NPS and that of negative HNPS are
| equal, the null hypothesis will be set up as that p = 1/2 or np = n/2
(the number of positive NPS is one half of the total observations). De-
pending on the different situations, the alternative hypothesis may be
p#1/2 or p>1/2.
In Period I, before teletype, the private treaty method of selling

hogs was used both in Ontario and Manitoba. Since it is assumed that

BHoel, op. cit., p. 172,
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there was no difference in the selling method, the price spread between
Toronto and Winnipeg should be equal to the transportation cost between
the two markets. Consequently, the frequency distribution of the NPS
would be symmetrical. It is suitable to use the two-tail test. The
alternative hypothesis will be p # 1/2 or np # np/2. (The number of
positive NFS may be greater than or less than one half of the total ob-
servations.)

In Period II, when Toronto priced by teletype, if the system has
a significant effect on hog price level, then in most cases the price
spread would be greater than the transportation cost. The frequency

distribution of the NPS would be skewed toward the positive NPS, If the

imbalance in the frequency were great enough, it would support the belief

that the selling mechanism affects the price. In this case, it is suit-
able to use the left tail test. The alternative hypqthesis will be
p>1/2 or np>n/2 (the number of positive NPS is greater than a half of
the total observations).

| In Period III, the teletype mechanism also operated in Winnipeg.
If the system in Winnipeg also has a significant effect on prices and
there is no difference between the effects of the compulscry teletype
and the voluntary teletype, then the price spread would again be equal
to the transportation cost. The frequency of the positive NPS and the
negative NPS would be in balance. In this case, the hypothesis will be
p=1/2 or np=nf2. |

According %o the monthly and weekly data, the theoretical hypo-

theses of p = 1/2 are sccepted both in Period I and IIT and it is re-
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Jected in Period II. Acceptance of the null hypothésis, in a gtatistical
sense, implies that the numbers of the positive NPS and the negative
HPS are the same. Conversely, rejecting the null hypothesis or accept-
ing the alternative hypothesis implies that the number of the positive
NPS is greater than that of the negative NPS. From the evideﬁce, it is
concluded that the teletype selling system both in Toronto and Winnipeg

has a significant effect on hog prices.

The Net Benefit 1o Hog Producers

In the previous calculation, after the teletype system was esta-
blished in Ontario, the weekly average price spread between Toronto and
Winnipeg was higher than the average freight rate for meat‘by approxi-
mately fifty cents per hundredweight. It was coancluded that the tele-
type system in Ontario had a significant effect on hog prices. It appa-
rently incfeased the price received by hog producers from the sale of
hogs by fifty cents per hundredweight. After the teletype auction was
established in Manitoba, there was no sighificant difference between the
freight rate and the price spread between Toronto and Winnipeg. This in-
dicated that the price spread had been reduced as a result of an increase
in the hog price in Manitoba equal to fifty cents per hundredweight.,

Prior to the first establishment of the Ontario Hog Marketing
Board, there was no compulsory service charge on Ontario hogs. When
there were no regulations to direct hogs through a particular marketing
channel, approximately ninety per cent of the Ontario-raissd hogs were

sold to packing plants through other than public market chaunels.
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Marketing charges of an unknown amount were involved for -an indeterminate
proportion of such hogs. The other 10 per cent were sold through the
cormmission firms located at the public stockyards. if the hogs were sold
by tke commission firms, hog producers had to pay yardagé of fifteen cents
per head and a selling commission of forty cents per heade9

The sum of these two charges was approximately fifty-five cents
per head. This is equivalent to approximately 5.5 cents per head, on
the average; for the total hog marketings in the Province. Since 1958,
the Ontario Hog Marketing Board has levied forty cents per head for all
hogs marketed. Subtracting the original average of charges from the
Board's service charge, the farmers have pald an additional 34.5 cents
per head. This is a maximum estimate since marketing charges for 90
per cent of the hogs are not known,

Similarly, in Manitoba, in 1964 (before teletype), approximately
10 per cent of the commercial market hogs were sold through the commis-
sion firms located at the public stockyards. Those farmers had to pay
yardage of fifteen cents and a commission fee of thirty cents per head,lo
‘Thé sum of these two charges was a@proximately forty-five cents per head,
This is equivalent to 4.5 cents per head, on the average, for the total
hog marketings in Manitoba. Since teletype was introduced, the Manitoba

Commission has levied thirty cents per head for all hogs marketed.

Livestoch Marketing in Manitcss, pp. 265-6.

1071 commisnion rate per head for hogs delivered by truck, the
transpertation method most commonly used. Rates were slightly lower on
full carload lots deilvered by rail, '
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Therefore, the farmers have paid an additional 25.5 cents per head.
This is also a maximum estimate since costs of direct marketings is not
krown and is not deducted.

15 has been estimated that, since the establishment of the tele-
type selling system, hog prices have been increased by fifty cents per
hundredweight. The Canadian warnm dressed welght of each hog averaged
161 pounds in 1966. Under the assumption that the Ontario and the
Manitoba dressed weights were the same as the national average, the in-
creased price, on the average, was approximately eighty-one cents per
head. The estimated net increments in the hog price were 46.5 (81 cents
= 34.5 cents) and 55.5 (81 cents -~ 25.5 cents) per head in Ontario and
Manitoba respectively.

In 1966, the total number of hogs marketed by Ontario and Mani-
foba producers were 2,597,478 head and 593,270 head respectively. The
total increased net returns to hog producers would be approximately
$1,200,000 and $330,000 for the yéar in Ontario and in Manitoba, During
the same year, it should be noted, 114,334 Saskatchewan hogs were mar-
keted in Hanitoba at prices established by the teletype system but with-
out contributing any levy for the operations of that system, The gain
to the producers of these hogs could be estimated at eighty-one cents

per head or a total of $92,610. To the extent that prices may have been
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enhanced in other nearby markets, the total producer gain would be some-

]
what greater than the total amounts estimated.‘l

11Before teletype, approximately 10 per cent of the commercial
market hogs in Manitoba were sold through the public stockyards. The
remainder was sold to packer buying stations, to independent livestock
dealers, through the Co-operative Livestock Auction Market at Brandon,
or delivered direct to the packing plants. All these were classified
as "direct sale." Direct to plant does not mean direct from farm to
plant. In many cases, hog producers had to pay some charges equivalent
Lo the commission fee. No figures are available to indicate such charges.
However, it is obvious that prior to the introduction of the teletype
system in Manitoba, the average yardage and commission fee for the total
hog marketings in the Province should be more than 4.5 cents per head,
In essence, afte: teletype, the additional payment was less than 25.5
cents per head. On the cther hanc, the costs of additional marketing
service such as providing the market information to farmers were paid
out of the general levy. Tnerefore, the actual gain by hog producers
due to the introductlon of telstype system would be greater than those
estimated hzie,



CHAFTER V

A CRITIQUE OF LOWE'S "AN ECONOMIC ANALYSIS OF THE TZLETYPE

HOG MARKETING SYSTEM IN MANITOBA CANADA®M

I. A BRISF REVIEW OF LOWE'S THESIS:

Upon completion of the first draft of this thesis, it was learned
that a similar analysis has recently been completed by Mr. J. C. Loue,
a graduate student at the University of Wisconsin., First, Lows des-
cribed the production, consumption, movement, and marketing of hogs in
Manitoba and the conduct and performance of the market prior to the
foundation of the Manitoba Hog Marketing Commission. Then he described
the establishment of the teletyps system and the details of its operation,
Next, he made an evaluation of the effect of the teletype system on
pricing efficiency of the market. In undertaking that task, he used
the linear single-equation approach, Before swamarizing his results, he
discussed the evaluation of the operational efficiency of the market

from the standpoints of cost, speed, convenience and equitability.

IT. CRITICISM OF SOME TECHNIQUES USED IN LOWE'S THESIS

The Suitability of a Single-Equation Approach®

Lowe hypothesized that (1) the establishment of the teletyps

1 . SO, :
J. C. Lowe, "An Economic Analysis of the Teletype Hog Marketing
System in Manitoba Canada® (Unpublished Master's thesis, University of
Wisconsin, Wisconsin. 1.958). '

2T discussion of the suitability of a single~-equation approach



88
system in Manitoba would result in decreasing the price difference be-
tween Toronto and Winnipeg: (2) competition had increased in the Winni-
peg hog market due 1o the new system and competition resulted in an in-
creased responsiveness of Winnipeg price to supply changes and Toronto
price changes. The author tested these hypotheses by using duamy var-
iables in a linear single-equation model. The model used is as follows:>

. L. -
periocd one s+ P = a, f’boX + o X

i

period twos P = (s, +ay) + (b, + by)X + (g + op)¥

where P = difference in average weskly price betwesn Toronto and Winnle
peg for a grade B carcass
X = relative supply represented by ratic of weekly hogs slaugh-
tered in Manitoba to that in Ontaric
Y = dressed grade B hog prices in Toronto

The author expected to find the regression cosfficients for the
-§ummy variables ay, blg and ¢y to be significantly different from zero,
If the expected results were satisfied, then it would indicate that the
changes in the intercept and the slops from period one to period two are

gignificant. As a conseguence, the hypotheses would be accepted.

presented im this paragraph 1is drawn primarily from R, J. Foote, Analy-
tical Tools fo Sﬁudvzhg Demand 2nd Price Siructures (Agriculture Hande
book No. 146, Ui . J. Johnston, Esonomatric Methods (Nﬁv York: Mc-
Graw-Hill Book Cocs 1063), and L, R, Klein, & Textbook of Econometrics

(New York: Harper & Row, 1953).

IT and I,L in xnis snuuya
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The sultability of using the linsar single-equation model to deal
with the specific problem of the effect of the teleitypes system on hog
prices may be questioned. Foole observed that before 1950, nearly all

vere fitted by the method of least-
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equations used i
squares, However, the linear single-equation approach is subject to

several economstric limitations such as the problems of autocorrelation
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tion problem. Staff membsrs of the Cow
Economics spent about ten years (1943-53) in studying these economsiric
problems. They concluded tha
economic relationships, entive systems of equations had o be considered
as a unit., The single equation approach was completely outmoded.

.

Johnston also pointed out that

o« o o the most seri
attention is focuss
norde theory is th
determinsiion of v
interaction of rel

Lowe used the si

analyze the sps

tion may have series of weekly price differences.

Sfoones 0D. Citss Do 53

6Jcbnston on. cit., p. 146,

e
N
D
oy
:

TAccording to Klein, "if we try to enlarge the sample s
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But the author took no account of this problem,

In Lowe's model, price difference is a function of the relative
supply and Toronto price. Actually, the one-yay relation from indepen-
dent variables to dependent variable does not hold. 4&s the author him-
self stated, "in a perfect market prices in different areas will differ
only by the costs of transfer of the product.”s The supply of meat in
the markets wéuld be affected by the Toronto-Winnipeg price difference.

If price difference is high.enough” the profit seeker would ship more
meat from Winnipeg to " Toronto., As a consequence, the relative supply
between Winnipeg and Toronto would be affected.

If the price difference and the relative supply are intercorre-
lated, it is inappropriate to apply the single-equation approach direstly,
Klein claimed that, %the single-equation approach is suitable for
solving for the endogenous variable in terms of predetermined (i.e.,
exogenous and lagged endogencus) variables alonecﬁg When the independent
variable (relative supply) and the dependent varisble (price difference)

are intercorrelated, according to Johnston, the direct application of

taking more frequent obssrvations, says by quarters, months, or wseks,
we encounter the problem of serial correlation.® Source: Klein, op.
git.. p. 267,

The autocorrelation of the price difference between Toronto and
Winnipeg during the eighty-five month period, from May 1961 to May 19548,
has been tested. The Durbin-Watson variable was 0.922 which is less than
the lower limit of the significance point 1,60 (in the case of one expla-
natory variable). It is concluded that autocorrelation existed.

8Lowe, Cn. ¢it., p. 62.

L., po 246,

noogenous variazble is debermined
action of the relations in a struciural model
determined outside the model.
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least squares to a single equation will not yield unbiased and consistent
estimates of the regression coefficients.lo

Ignoring the above mantione=d econometric considerations, it seems
hard to give a satisfactory explansiion for the estimated regression co-
efficients in Lowe's model. The estimated equationll was:

P=22,76 + 1,64Do + 7.78% + 8,1418O + 0.,12Y -~ 0.178

(t ratio) (12¥5)(7.9%) (G.5) (3.5%) (-ba¥)
R% = 0.376
In period one: Dy =58,=58 =0

In period two: D

fl
jo)
(62]
]
d
i}
<

o

The increased intercept of the equation due to the establishment
of teletype was indicated by the regression coefficient for dummy vari-
able D,. The estimated coefficient was 1.6k, However, the figure was
not significantly different from zero. The t-ratio was 1.1 which fell
within the confidence interval for zero value even at the significance
level of 50 per cent. In the statistical senseg, the figure of 1.64 was
equivalent to zero, From this evidence, the author could hardly draw
the conclusion that the price difference had decreased after the intro-
duction of the teletype system,

In Lowe's model, the Toronto price is one of the price difference

determining factors. The author also concluded that the negative regres-

10 .
Johnston, 0p. ¢it., pp. 2315,

.
1"Lowe, op. eit., p. 79.



92
sion coefficient for 5y (-0.17) might indicate that the Winnipeg market
had become more responsive than the Toronto market to factors determining
the Toronto price. Lowe mentioned that before teletype was adopted in
Winnipeg, the higher the Toronto price, the higher the price difference
between Toronto and Winnipeg. The Toronto price and the price spread
are positively correlated. During the teletype period in Winnipeg, by
contrast, the higher the Toronto price, the lower the price differenée
between Toronto and Winnipeg. The Toronto price and the price spread
12

are negatively correlated,

Theoretically, the Winnipeg-Toronto price differential should be

a constant, rather than the Winnipeg price being a constant proportion

of the Toronto price., ¥What theoretical explanation could there be for
the change to the negative relationship between the Toronto price and
the price differential? This conflicts with the assumption that the
price difference between markets equals the transportation cost,

From the standpoint of the entire equation, the estimated rela-
tionships were hardly satisfactory. Substituting the average relative
supply, £= 0.25, and the average Toronto price Y = 31,0@,13 in the
equation used, the price difference in period one was $2.91 per hundred-
welght and that in period two was $1.39. The change in the price dif-
ference from period one to period two was -$1.52. On the basis of actual

average prices,the calculated change in the differential during that time

1213d., p. 80.
Broia., p. e.
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period was -$O°59¢14 The estimated change of 1,52 is nearly three tinss

as great as the mean actual change. The two values are quite inconsis-

tent.

Ihe Accurzcy of the Measurement of VWholesale Pork Prices

Lowe also  examined evidence regarding the margins earned by pack-

ers previous to and following the adoption of teletype to test the hypo=

thesis that competition in the Winnipeg market had increased. He observed

that the ratio of the wholesale bacon price to the hog carcass price in-
creased by 14 per cent from period one to period two in Toronto and that
it decreased by 8 per cent in Winnipeg. He concluded that the margins
éarned by the packers in Minitoba were reduced 22 per cent relative to
those in Toronto and on that basis he accepted the hypothesis.

It is probable that the results point in the right direction.
However, on the national average data, orly 13 per cent of chilled car-
cass weight is bacon (see Table V) and it is hardly appropriste to esti-
mate the wholesale price by the bacon price alone. The best estimator of
the wholesale pork price probably should be the weighted average price of
the retail cuts of pork. If the wholesale price change over a given
time period are of the same relative magnitude for each of the retail
cuts of pork, then the price of any cut would be a good indicator of the
general price change. Actually, the price changesdifferently for each
cut. For instance, the weighted wholesale pork average price index in

1966 relative to a 1953 base was 124 per cent, ‘he bacon and ham price

Yivid., p. 66.
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indexes were 129 per cent and 119 per cent respectively. The bacen price
change was 29 per cent and the ham price change was 19 per cent. Nei-
ther the bacon price nor the ham prics was a very good indicator for the
wholesale pork price. One is biased upward and the other is biased downe

ward (see Table V).

TABLE ¥V

AVERAGE WHOLESALE FORK FRICE INDEX
IN WINNIPEG IN 1963 AND 1966%

Ham Loin Shoul- Bacon Lard Other Average®
der
% of chilled carcass 219 15.5 15,5 13 17 18 100
1963 price index?  100% 100 100 100 100 - 100
1966 price indexP 119% 119 122 129 135 - 124

;Sou;oei Canada Dept. of Aﬂficultﬁfeg Canada Weights Measures and Cona
yersion Fagtors for Agyicultural Produchs (Ottewa, July 1954), p. 12.
PDBS #23-203, Livestock and Animal Peoduohs Statis ties (1963, 1966),
4The weighted average tock no account of the "other" items including
head, kidney, waste, etc.

In addition, to be a valid indicator of profit levels, the ratio
of wholesale price to ferm price should be based on a constant CUIYTENCy »
Ctherwise, it is difficult to get an unbilased estimation. For exa mple,
in 1963, suppose the wholesale price and farm price were $50.00 and
$25.00. The wholesaling margin wés $25,00 and the price ratio was 2,00,

In 1986, suppose these two prices were $70.00 and $45.00. The wholesalin ng

’D

margin still remeined ﬁw)g but the ratio was 1.56. The fact that the
ratio has been reduced from 2.00 to 1.56 is insufficient evidence o

prove that the profits earned by packers have been reduced and to accept



the hypothesis that competition in the Winnipeg market has increased.
ITT. COMPARISCH OF THESE TWO THESES

The main differences between Lowe's thesis and the present analy-

sis can be summarized under the following several points,

Difference in Approaches

s

In Lowe's thesis, it was hypothesized that competition bad in-
creased in the Winnipeg market dus to the teletype system, The single-
equation least squares approach was used to test the hypothesis,

In this thesis, a theovetical basis was developed to evaluate
the effect of the teletype system on the price level. It was assumed
that the new system had improved the degree of competition among packers.
Then a modified spatial equilibrium medel was developed to demonstrate

the validity of the argument.

Difference in Time Period of Analysis

In lovwe's thesis the analytical period was chosen from 1962 to
1967, The period was divided into two sub-periods, i.¢., before and
after the teletype system was founded in Manitcba,

In this thesis, the period of 1958 to 1958 was sslected. There

!

were three sub-periods, i.e., prior to Ontario teletype, teletyps in

Ontario only, and teletype in both Provirces.

Difference in Analviical Areas

Lowe examined the Toronto-Winmipes
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differences to‘test the hypothesis that, after the introduction of tele-
type, the Winnipeg-Edmonton price difference would be greater than that
prior to its introduction. Conversely, during the period with teletype
in Winnipeg, the Toronto-Winnipeg price difference would be reduced.

In the present study it was originally planned to analyze the
Toronto-Winnipeg and Winnipeg-Saskatoon price spreads prior to and sub-
sequent to the adoption of the teletype selling mechanism to estimate
the effect of the new system on hog prices. However, it proved impos-
sible to measure the effect of teletype in the Winnipeg market from
changes in the Winnipeg-Saskatoon price spread. Shipments between Win-
nipeg and Saskatoon are carried out in the form of live hogs rather than
in the form of carcasses. The effect of the teletype selling system on
hog prices in Manitoba would likely be transmitted to Saskatoon imme-
diately and fuliye During the period when teletype operated in Winnipeg,
as well as in the period prior to its adéption, the Winnipeg-Saskatoon
price spread was equal to the transportation cost for hogs . (see p. 31).

Fortunately, from the different approaches, time periods and
analytical areas, the same conclusion that the teletype selling mecha-
nism has a significant effect on hog prices has been reached in these

two studies.




CHAPTER VI
SUMMARY AND CCONCLUSION

For the purpose of improving the bargaining position of hog pro-
ducers in the sale of hogs, the teletype auction was instituted in Onta-
rio in 1961 and in Manitoba in 1965. All Ontario-raised hogs must be
sold through the Ontario Hog Producers! Co-cperative, the selling agent
of the Ontario Hog Producers® Marketing Board. The Board was established
after a plebiscite among hog preducers. The Board was empowered to ap-
point a market agency and to control marketing. In Manitoba, the volun-
tary teletype selling system was édopted, Hog producers may sell thelr
animals directly to packing plants by private treaty. Alternatively,
they may consign hogs to the Manitoba Hog Marketing Commission and sell
their hogs through the teletype auction. The Commission is a creation of
the Government of Manitoba.

In the teletype auction, as in the traditional auction, all buyers
and sellers are present at a sale. But the auction has been mechahized°
When the hogs are ready for sale, the hog selling agency is notified by
‘the assembly yard manager. Then, the agency, located at the central of-
fice, sends selling messages such as the offering date and time, the
location of the assembly yard, the lot number and the number of hogs in
the lot, and the asking price to all buyers simultaneously by the tele-
type selling unii--an electronic machi.ﬁe°

Seventeen buying machines in Ontario and eight in Manitoba are

located at the offices ~f the various processing plants. One buying
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machine, which 1s available to small packers and brokers, is locéted
in a separate room in the office of both the Board and the Commission,
Each buying machine has a message sheet and a buying button.

From the message sheet, a buyer receives the selling message transmitted
by the selling agency. Since 1940, settlement for all hogs on the basis
of the official carcass grades has bsen compulsory. Knowing the quality
basis of settlements the buyers are able to make firm bids based only
on their juagment of market conditions.,

The price tapes are prepunched on a declining price scale in
drops of five cents per hundredweight. During the teletype auction pro-
cess, the asking price declines by five cents every two seconds. When a
buyer sees the price he is willing to pay he simply presses the buying
butten and the lot of hogs are his if he is the first bidder.

Each buyer has his cods letter and a corresponding redflight on
the face of the teletype selling machine in the office of the selling
agency. The flash of the red light indicates the complstion of an auce
tion. As soon as the red light flashes, a confirmation is made betwean
the selling agency and the succesful buyer privately through the ielem
type machine,

Theoretically, the teletype auction is more competitive in bid-
ding for hogs than is the traditional non-mechanized auction., In the
traditional auction, a small buyer may be unable to éompete freely with
the large buyers. Hog prices may ve influenced by the dominant buyers.
The larce buyers are the price makers in the market. They determine the

price level wnich will bring the maximum profit for them. The prices so
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determined are prokably lower than the price in a perfectly competitive
market. The small buyers may be discouraged from bidding aggressively,
They are essentially price takers in the market. In this case, it is
easy to imagine that the competition for bidding on hogs would not be
very strong.

In a teletype auction, if the small buyers bid aggressively the
firms respon§ib1e remain anonymous. No buyer knows the intentions or
actions of his rivals. Buyers are offered hogs at successively lower
prices rather than bidding successively higher prices. In order to buy
enough hogs to achieve an efficient operation with his existing scale
of plant, a packer has to press the buying bution before his competitors
do. The successful buyer may sometimes bid a higher price tgan the near-
est competitor by a substantial zmount. This would result in the pro-
ducers getting higher average hog prices,

In addition, hog prices in the short run are nmore flexible and
every processor has probably become more sensitive to his delivery cost
under the teletype selling system in comparison to the alternative selling
msthods. In a teletype auction, each buyer has the same opportunity to
bid on every lot of hogs offered for sale., Discrimination among sellers
is impossiblea‘ This helps to insure more competitive bidding on hogs.

Before the introduction of the teletype selling system in Mani-
toba, the majority of producers avolded paying the yardage and commis-
sion fee and chose to sell their hogs by truckers or by themsslves, to
packing plants directly. Only a small proportion (about 10 per cent) of

farmers sold hogs through a commission firm located in the public stock-
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yards. Since the voluntary teletype system was instituted in 1955, the

Manitoba Hog Marketing Commission levies thirty cents per hog on all

ot

danitoba origin. Even if hogs are directly sold to a packing

-

hogs of
plant, the producer still has to pay thirty cents per hog to the Com-
mission. When farmers sell hogs through the Commission by teletypeg
however, they pay the general levy but they do not need to pay any addi-
tional @harge, Since 1965, a substantial percentage (about 60 per cent)

.

of the hogs have been marketed through the teletype system. The high
percentage presumably ensures a competitive market which acts as a price
setter in the Province,

1t was suggested in the preceding paragraphs that under the tele-
type system, the packers are compelled to bid more aggressively for hogs
and, therefore, to pay higher prices to producers. The purpose of this
research project was to analyze inter-market price differentials priov
to and subsequent to the inception of the teletype selling mechanism to
determine the effect of the selling system on the level of hog price.
Spatial equilibrium theory, in particular Samuelson's spatial equilibrium
model respecting price difference in space was employed. Samuelson's
model states that the price differential or a homogensous commodity be-

tween two markets just eguals the transportation cost, For the purposs

of analyzing the specific problem for this study, Samuelson’s model has

There are not any legal restrictions on interregicnal trade.

Usually, the inter-market movement of livestock product is ini

o
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m
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the packers. In order to avoid extra shrinkage and brulsing, shipments
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between Winnipeg and Toronito are made in the form of hog carcassss
rather than live hogs. The price margin betwsen the packer and the
farmer, the-wholesaling margin, includes the processing cost and the
packer's profit. The nationally organized meat packing companies have
slaughter plants in most parts of the country. The processing costs in
various citles are assumed to be equal., Before teletype, the marketing
system was the same in both markets and the packer's profits were assumed
to be the same. Therefors the wholesaling margins, the sum of process-
ing cost plus the packer's profit, would be the sanme.

bdccording to Samuelson's model, the pork price spread between
Toronto and Winnipeg should be egual to the meat transportation cost,
Before teletype, the hog price in each market was derived from the pork
price by subiractiing the sames amount of wholesaling margin. The hog
price spread would be equal to the meat transportation cost, too.

When teletype was introduced in the Toronto merket, it is expected
that pork wholesale prices would not be affected in either markel, since
these pricss are determined by the interaction of local supply and de-
mand forces, The inter-market pork wholesale price spread wouvld continuse
to equal the meat transportation cost. If teletype selling made condi-
tions more competiltive in the Toronto market, the packers would be forced
to bid more aggressively for hogs and thereby to pay higher prices to
producers. Since this increassd competition would not change the state
of competition among retailers, the packers would receive the same prices

from the retailers as they did before teletype. The packers' profits

would be reduced in Toronto. Presumably, the processing costs in both
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markets and the packers' profits in Manitoba would not be affected. The
wholesaling margin in Toronto would be less than that in Winnipsg by

the amount of the reduced packers® profits in Yoronto. The reduced pack-
er profit would be equivalent to the effect of the Toronto teletype sys-
tem on hog prices,

If the wholesale prices remained at the same levels in both mar-
kets and the wholesaling margin in Toronto was reduced, the hog price
spread between Toronto and Winnipeg would ba increased. Finally, the
interemarket spread for producer hog prices was esqual to the meat
transportation cost plus the effect of the teletype selling mechanism on
hog prices.

In short, the modified spatial eguilibrium model stated that the
hog price spread equalled the sum of the meat transportation cost plus
the effect of the teletype system on hog prices. In the case of hogs
the interregional shipments are carried out in the form of final products.
In general, the modified spatial equilibrium model assumes thati the raw
farm.productg@ice spread betwsen two markets equals the sum of the cost
of transporting the final product between itwo markets plus the difference
in the costs of processing and selling the product in these two markeis,

In this study, the monthly and weekly price spreads between To-
ronto and Winnipeg during the time period from December 1958 to June
1968 were used to analyze the specific problem of measuring the effect
of the teletype system on hog prices. The ten year price series was
divided into three periods, 1.e., Period I (before teletyps), Period IT

4

(teletype in Ontario only), and Period III (teletyps in both Provincss).
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Considering the expscted price spread in each periocd: In Period
I, based on Samuelson's model, the price spreads were expected to be
equal to the transportation costs (T.C.); in Period II, basad on the
modified gpatial equilibrium model, the price spreads were expected to
be greater than T.C. If the hypothesis was accepted, it would be con-
cluded that the teletype system in Toronto had a significant effect on
price; in Peried III, if there was no significant difference between
the effect of the Ontario compulsory teletype system and the Manitoba
voluntary teletype system, then the price spreads were expected to be
equal to T.C. These hypotheses were accapted by the Student-t tests.
Considering the frequency distribution of the net price spread
(NPS), bere NPS = price spread - T.C., In Periods I and IIT, the numbers
of positive NP3 and the negative NPS were expected to be the same; in

Period II, the numbers of positive NPS were expected to be more than

that of negative NPS. Those hypotheses were accepted by the Sign-test.
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PERCENTAGE OF GRADED EC

TABLE VI

108

GS DELIVERED DIRECT TO PACKING FLANTS
ONTARIO AND MANITORA, 1922-1966%

Year Ontario Manitoba Year Ontaric Manitoba
1922 6L% 16% 1945 87% 64%
1023 69 21 1946 87 86
1924 68 19 1947 88 85
1925 70 21 1948 g0 92
1926 72 18 194¢ 93 74
1927 72 2k 1950 93 76
1928 75 32 1952 oL 76
1929 75 34 1952 92 83
1930 76 39 1953 91 68
1931 75 36 1954 91 70
1932 75 Ly 1955 92 70
1933 72 590 1956 91 68
1935 73 Ly 1957 90 60
l93§ 76 53 1958 82 66
1936 71 57 1959 90 75
1937 68 56 1960 91 77
1938 83 72 1961 92b 78
1939 85 74 1962 88 8L
1940 90 77 1963 85 87
1941 8 85 1954 gLy 90
1942 86 87 1965 84 65°
1943 87 90 1966 83 67
1944 87 93

*Source: IBS #23-203, Livestock and Animal Product Stat

8In Ontario the co mpulsory direction of hogs to specific assemb 1y points

was commuenced in Septembar, 1957,

brhe teletype selling system was adopted in 1961 in Ontario,
CThe teletype selling system was adopted in 1965 in Hanitoba,
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TABLE VIXT

PERCENTAGE OF POPULATION ON FARMS IN MANITOBA, 1906-1966%

T s
porbies i e

Year Farm Total Par cent
population population on farms
1901 184,775 255,211 72 .10
1921 261,029 461,394 56.57
1921 348,502 . 610,113 57.12
1931 384,170 700,139 5% .87
1935 261,167 711,216 36,70
1941 249,595 729,744 34,20
1945 224,919 726,923 30,90
1951 213,233 776, 541 28,20
1955 202,163 850,040 23.80
1961 172,945 921,685 18.80
1956 161,662 963, 066 16,80

*Source: 1901-1931, DBS, The Canada Year Book, 1941, p. 50 and 64,
1936-1966, Isarbook of Manitoba Asriculture, 1967, Do 71
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TABLE X

HOG RECEIFTS IN MANITORA AT FUBLIC STOCK YARD AND SHIFMENTS DIRECT

FROM COUNTRY POINTS TO PACKING PLANTS, ACCORDING 1O

FROVINGE OF ORIGIN, 1957-1966%

i, sy

e e

From: Alberta Sasgkatchewan Manitoba Ontario Total

1957 56,212 235,989 328,500 161 620,863
1958 86,342 304,81L 459,237 172 850,565
1959 101,245 360,328 649,654 233 1,112,450
1960 56,707 203,464 503,925 253 764,349
1961 36,099 204,699 515,433 354 756,585
1962 30, 404 185,562 465,100 227 681,693
1963 13,511 132,910 436,523 175 583,119
1964 770 165,236 582, 066 ) 748,168
1965 75325 150,675 578,304 206 736,110
1956 1,210 114,334 593,240 301 709,115
10-year Ave.38,933 205,801 511,201 218 756,208
Average % 5416 27 .22 67 .60 0.02 100,00

s

st
e

*Source: Livestock Market Review, Dept. of Agriculiure, Ottawa, Canada.
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TABLE XTI

RAIL FREIGHT RATES FOR MEAT FROM WINNIPEG TO TORONTO
BY EFFECTIVE DATE*

Freight rates

Date (cents per cwt.)
October 1, 1921 121
April 8, 1948 146

- October 11, 1949 158
March 23, 1950 169
June 16, 1950 175
July 26, 1951 196
Fearuaryll, 1952 205
May 1, 1952 194
January 1, 1953 212
March 16, 1953 227
May 1, 1953 221
Moverber 1, 1955 214
March 1, 1956 221
July 3, 1956 236
January 1, 1957 2L68
March 1, 1957 248
December 1, 1958 292b
March 1, 1959 289b
April 30, 1959 233¢
August 27, 1962 212°
March 1, 1964 220cd

®Source: . DBS #23+203, Livestock and Animal Products Statistics.

®Based on minimum carload weight of 21,000 lbs.
 Poased on minimum weight of 21,000 lbs.
cSuspended, minimun 21,000 lbs,
954111 in effect on Dscembar 31, 1966
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TABLE X1V

THE MONTHLY URESSED GRADE A HOG PRICE SPR
BETWEEN TURCNTU

AND WINNIPEG

EAD

116

MAY 1G61 TG FEB 1965
UNMIT = $/CWT
YEAR  MONTH TORONTC WINNIPEG PRILCE  FREIGHT SIGN OF NET
PRICE PRICE SPREAD RATES PRICE SPREAD
15561 MAY 2705 23084 3621 2612 *
1561 JUNE 29053 2616 3037 2012 ¥
1961 JULY 2989 2738 2051 Z2ol? +
L1961 AUG 280054 26077 2407 Zsl2 -
1964 SEPT 29640 26077 2:63 2212 *
1961 oCt 28,67 26026 2o &l 2.12 +
1961 NOV 27,61 2412 289 2212 +
1961 beC 2716 2% 54 2962 2ol2 +
L9962 JAN 26063 23266 2897 Z2e12 +
1962 FEB 26483 24044 25 39 Z2.12 +
1962 MAR 26688 2458 Z2e 30 2012 ¥
1962 APRIL 276253 24290 225 2212 +
1962 MAY 2792 2792 Co U 2512 -
1562 JUNE 31,09 2879 20 30 2612 +
1967 JULY 33,07 3Ue 85 2eod2 Zel2 +
1962 AUG 32s80 30. 14 2o 06 2512 -
1962 SEPTY ETERS I¥ 23666 1s94 2612 -
1962 100 29659 280U2 157 1,76 -
1962 NGOV 30630 286235 195 1,76 +
19562 DEC 30.42 ZBe41 2.01 1,76 +
1963 JAN 30e27 27696 2o 31 176 +
1963 FEB 29483 27.78 2o U5 1.76 +
1963 MAR 26089 25,33 1.56 1,76 -
1563 APRIL 24025 2283 let?2 1,76 -
1963 MAY 26049 246352 Zo 17 l1e76 ¥
1963 JUNE 2955 25650 305 176 +
1963 JULY 2996 27098 200 1.76 +
1963 ALG 28,99 2¥a%1 1.58 176 -
1963 SEPT 28664 2672 1,88 1,76 +
1963 oc? 2657 2%0 64 193 1,76 +
1963 NDY 26032 2319 Ze 53 176 +
1963 DELC 26,88 Z2hel ] 2e4i 1,76 +
1964 JAN 26.85 2412 2e 13 1,76 %
1964 FEB 272061 24«05 3.56 176 +
1964 MAR 25,92 23545 2okl 1o8% +
1964 APRIL 25638 22:98 240 1. 8% %
L9584 MAY 26040 23082 258 1,84 +
L9664 JUNE 2908 2637 Z2s 71 1o84 +
1564 JULY 28s%1 25077 2064 184 +
1964 AUG 28010 25539 2o 1l 1.84 +



1564  SEPT
1964  0CT
1964 NOVY
1964  DEC

1965 JAN
1965 FEB

MEANS

28- 24
2713
27.12
27:63
2744
284.23

28025

363357 4

25693
2% 39
L3084
249 3L
23.89
24.75

2 U434

117

2531 1.84 +
2o 1% .84 +
328 184 +
3633 1,84 +
355 1.84% +
3648 184 +
2e42 191

2

PRICES: CANADA DEPARTMENT UF AGRICULTURE,
LINMESTOLK AND MEAT TRADE REPORIZ, OTTAWA

FREIGHT RATES:

ChR e

MINs

30,000 LBS
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THE WEEKLY DRESSED GRADE A HUG PRICE SPREAD
BETWEEN TCRONTU AND WINNIPEG
1665 TO MAY 19638

MAR

TORONTCO

PRILCE

Tagle XVITI

WINNIPEG

PRICE

FREIGHT
RATES

19565
1965
1565
1965
1965
19465
1965
1565
1965
1965
1965
1965
15565
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
i965
19865
1565
19565
1965
1965
19865
1965
1965
1965
1965
19485
1965
1965

MAR
MAR
MAR
MAR
APRI
APRI
APRI
APRI
MAY
MAY
MAY
MAY
MAY
JUNE
SUNE
JUNE
SUNE
JULY
JULY
JULY
JULY
JSULY
AUG
AUG
AUL
AUG
SEPT
SEPT
SePY
SEFT
oot
oly
SO
cey
ol
NOV
MOV
MOV
NOY
Led

24
21

IRV
17
24

3
15
ZZ

S N
iR \CIR VR

- C WU

[SEI A S
s

NN e

P et e
PR EVEE o O B RURN o SRRV S WIS B A3 S S e O S

(SRR

ot

27+65
27450
27456
28012
28,21
28004
2752
27.86
28,28
29,06
30,06
30,91
32,02
32.93
34435
35419
36409
35,89
35044
3630
36067
36468
36515
36632
36085
37636
36,88
36670
36454
37009
37021
36.88
35, 89
35,63
35.32
36013
57404
38,16
39,06
4Go29

PR Do R
LN U O U1 A U

e o
WA O OWU

& &

]
o ed e U A

3572
2690
38=2%
36,62

1.,8%
1.84
lﬁdi}
1.84%
184
1.84%4
lo84%
1.84
1,84
1.84
leli%
1o 84
1.8%
1o 84
1@8‘(%
1,84
e84
l.84%
le8%
1@8‘%’
1@84’
1084
}.QBJ‘%
lo8%
1o84%
1e84%
Lo B4
1:84
1e84
1o 84
1.84%
184
1@8‘1%
184
1=8%4
1.84
e 8%
1.84
1,84
1.84%

et

T I T O T I B
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|

!

£

i

L I S S I T
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CONTINUED

1965
1965
1965
1965
1968
1966
19686
1966
1986
1966
19686
1966
1906
1966
1966
1966
1966
1966
1966
L1566
1966
1968
19686
1866
19¢6¢
1966
1966
1966
1966
1966
1966
1966
1906
1966
1966
1966
19586
1966
15646
i966
1966
1966
1966
1S68
1966
15656
1965
1966
1906
196¢&

DEC
51
CEC
el
JAN
GAN
JAN
JAN
FEDB
FEB
FEB
Feb
MAK
MAK
MAR
MAR
APRI
APRI
APRI
APRI
APRI
MAY
MAY
MAaY

e
N

W oW

[SURE NI

o
N

I T I A

PO b e
A AR W B ¢ R e I L US N B o FURE S ae B E VI 5 U S WV

N T

oo
N U

;»-f
O

42,36
41,76
41,65
42547
41670
43400
43,01
43041
4o (5
44,00
43,28
41043
406 G0
37028
34,45
34o 64
34,45
33,23
33,10
32449
32090
37,35
37,99
37,75
38.02
38653
38039
38664
37.79
35,92
34,98
34454
34,97
33, 80
34022
33,89
34,600
34423
34,10
33689
33,73
33,76
34430
33088
33,62
33.59
30,85
33,64
33.66

Lie Ul
38,80
38+69
40605
3944
4Ue U
41s3%
L4207
4262
42068
43,08
LUshl
38945
3710
33,23
35 3%
32595
3039
3187
3L.77
3240
3346
344 D%
356293
3714
26593
30687
36450
36 U1
34691
32048
32.8<
33,55
34458
23 2%
34,99
35,80
346 94
3% 20
33,79
23,59
3%, 35
32175
3349
3351
3233
£9,83
3004
3016

3036

1-.84
L.54
1a84
1684
1.84
1e84
1.8%
198@
184
3.@8@
lo84
1.8%
i.84
1,84
1.84
1.,84%
La84
1,84
1,84
184
1.84
1.84%
ie84%
1.84%4
1o84%
1,84
1284
1.84
l.84
1.84
1.84%
1.84
184
1.84
1584
1,84
l1.84%
3—@8*”%’
l.84
1,84
lo84
1e8%
184
1.8%
1.84%4
i.84
1.84
1,84

L S B

i

£

R

i



CONTINUED

1968
1964
196¢
196¢
19656
19646
1967
1967
1867
1967
1967
1967
1967
1567
1987
1967
1967
19567
1967
1967
1967
1967
1967
1967
19567
1567
1567
1967
1967
1967
1967
1967
1967
1967
1967
1967
1967
ig967
1967
1967
1967
1967
1967
18967
1567
1947
1567
1967
1967
19867

NOV
DEC
DEC
BEC
DEC
DEC
JAN
JAN
JAN
JAN
FED
FEB
FEB
FEb
MAR
MAR
MAR
MAR
APR
APE
APR
APR
APR
MAY
MAY
MAY
MAY
JUNE
JUNE
JUNE
JUNE
JULY
JULY
JULY
JULY
JULY
AUG

AUG

AUG

AUG

SEPT
SEPT
SEPT
SEPT
SEPT
ocT

ocT

oeT

oeT

NOV

[T T S I R

[
med 0 sk OO0

P N
o

14

PN et et
RO NEC R

ARG e
[ SRS SN B GCIE SR o SRRV AN IR

NP b

‘4:\

3340
33,061
3277
3175
3330
31.67
3199
32:55
33.0%
33.32
33697
32.99
33.28
33.73
32.%U
31.16
31.U3
3047
30.08
29,85
29.52
30225
3110
32.17
33.68
33.32

31655
3192
31066
29.18
28,36
2959
28s46
29245
31.25
29239
3049
306 U4
30.53
4003
2596 9L
30,03
28:5%
28025
27175
2792
ZB8sUb
2721
27620
28855
29220
3172
3197
31le46
306 90U
29,51
296 10
28e53
2B8e12
2741
2785
27699
27175
28629
28,57
2915
29622
2866
£Basl
28. 07
28.85
2887
2798
2759
2736

26058

2o bl
1,57
1a95
3:59
3039
371
3.21
2s5%
1,30
3565
2:83
3,93
Zo 4l
2065
3283
Ze 37
2e61
2018
2238
2010
179
Zs31
Z0 U5
2o 55
2,97
Lo 96
1,35
1a77
2o 17

290

2589
Zak3
2560
267
252
2s 6%
2550
1.586
1.78
lotd
0,72
120
1e 50
Za15
1.41
1,32
1o &7
1039
127
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130
CONT INUED

1567 RNOV 11 £1-158 25s95 .23 Z2aU1 -
1987 NOV 18 21.06U £6s 15 1a45 2501 -
1967 NUV 25 28s 26 26069 la57 2o01 -
1967  BEed 2907 2Teb4% 143 2201 -
1967 LEC 29:63 2143 2620 Z2-01 +
1967 Ll £8e02 26096 la 60 2.0l
1967  bel 2763 2555 22UB 2001

OO0 WO

LIS
[l &S
+

i%67  DEC 2838 2he%Z 1.96 2o01 -
19568 JAN 13 28740 £6s18 2a52 2.01 +
1968 JdAN 20U 2834 25513 3s.21 ZsU1 +
1968  JAN b 271236 Z6sU% 132 2.01 -
19686 JdAN 27 28,02 25587 Zal5 2,01 +
1968 FEB 3 285,38 26617 Zell 20Ul +

i

1968  reb 28610 26035 1.75 201
1968 FEB 17  28.94 26652 2e42 2,01 +
1968 FEB 24 29,07 26450 2657 2.01 +
1968 MAKR 2 28716 26+ 99 1o 77 2eUl -
1968 MAR g 28449 270Uk lo48 2.01 -
1968 MARK 16 2199 26511 1,88 2 UL -
1968 MAR 23 27439 25+93 1.46 2601 -
1968 MAR 30U 27413 25.53 10U ZaUl -
1968 APRI & 27.02 25680 isd2 201 -
1968 APRI 13 27,16 25465 151 2501 -
1968 APRI ZU 260871 25656 1,31 2201 -
1968 APRI 27 20691 256018 loat3 2201 -
1968 May 4 2755 2595 La 60 201 e
1968 MAY 11 28,65 26657 208 2.01 +
1968 MAY 18 28,66 2Te40 126 2,01 -
1968  MAY 25 £Be23 26562 1.61 2sU1 -
1568 JUNE 1 29.12 27259 1053 2,01 -
1968 JUN»‘:Z 3 ﬁ}_«séf? 28+ 43 3904 éai,l +

ot
[

MEANS 3302 3ls14 1.87 1,90
VARTANCES 18,1785 19,6298

SCURCES: 1. PRICES: CANACA DEPARTMENT OF AGRICULTURE,
LIVESTOCK AND MEAT IRADE REPORI, OTTAWA

hEY

Zeo FREIGHT RATES: UWNRy MINs. 30,000 LBS
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